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FORESIGHT IN HYDROELECTRIC DEVEL- 
OPMENT. 

The influence of fixed charges upon the commercial 
success of hydroelectric developments is so great 
that probably in no branch of engineering does fore- 
sight count more heavily. Work of this kind is of 
immense importance and warrants the cost of ex- 
pert services in the great majority of cases. On 
rivers susceptible of multiple developments within 
short distances, snap judgments are perilous, and 
nothing short of exhaustive investigation by compe- 
tent engineers should be used as the basis of plant 
and hydraulic construction. In one instance recently 
heard of, the company studied the hydraulic condi- 
tions for three years before finally deciding to en- 
large its existing canal and headworks rather than 
to build a second dam in the neighborhood of the 
plant, but when the final conclusion was reached ev- 
eryone associated with it was convinced that the best 
solution had been attained. 

Again, the same company had the choice of re- 
maining a small, successful concern, with a short 
transmission and compact network of distribution, 
and of inaugurating a new and enlarged develop- 
ment, building a long and expensive steel-tower line, 
and striking out for markets within a 50-mile radius, 
before those markets were ready for full exploitation. 
The company possessed the water rights and engi- 
neering ability, but the European war was on, and at 
the time when the decision had to be made, it was 
not the easiest thing in the world to raise $2,000,000 
for development purposes. But the management 
realized that the markets would be sought by others 
if not by themselves at no distant day, and, speak- 
ing in terms of steel-tower foundations, made up its 
mind to put hand to plow and go ahead. 

Going ahead in this instance meant building a 
generating plant large enough for six 6,000-kilowatt 
units, with three installed for the present. It meant 
purchasing a 150-foot right of way, adequate for two 
future steel-tower lines, of which one two-circuit 
tower line goes in now; and it also meant getting 
into closer commercial relations with local central 
stations, some of which are of moderate size and 
consequently unable to deliver energy to the bus as 
cheaply as plants with larger units, but which can 
be worked in extremely well with a water-power 


system subject to the feasts and famines of stream 


flow in a region unprovided with reservoirs. Even 
in such a small matter as building a step-up trans- 
former station at the generating plant of the hydro- 
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electric company, foresight was exemplified in the 
rather unusual provision of two different sizes of 
transformers, one composed of three 500-kilowatt 
and the other of three 1,500-kilowatt units, permit- 
ting the operation of either or both sets according 
to the load requirements and thus getting the im- 
proved regulation and efficiencies corresponding to 
the capabilities of well proportioned banks. 

Problems of this kind are typical of hydroelectric 
developments in reasonable reach of communities 
already equipped with central stations and blessed 
with ample manufacturing facilities. They illustrate 
how fallacious is the popular idea that the essence 
of low-cost power supply is to put a water wheel 
and a generator in a cheap building at the foot of a 
dam, string a pole line to the nearest town and then 
withdraw to the recesses of the safe-deposit vault 
to shear off coupons and endorse dividend checks. 
The larger the area covered in the operations of 
hydroelectric companies, the more vital becomes ade- 
quate engineering investigation, and when this is 
combined with seasoned commercial judgment and 
broad understanding of the possibilities and limita- 
tions of markets and equipment as represented in an 
experienced and trained technical and financial im- 
agination, the elements are present for a thoroughly 
satisfactory solution of the particular conservation 
problem in hand. 





THE TITANIUM ARC. 

Results of extensive experiments upon the use of 
titanium compounds in the electrodes of arc lamps, 
made by Mr. Isador Ladoff, are reported on other 
Mr. Ladoff has used ferro-ilmen- 
ite as the most suitable form of titanium, and finds 
this much superior to the ordinary magnetite cath- 
ode. A slight addition of uranium in the form of 
sodium uranate is beneficial. Copper as an anode 
can be advantageously superseded by the same ma- 
terial or by cold-rolled steel with a copper tip. Vana- 
dium-steel also shows good results. 

The indications given by these experiments that 
the commercial efficiency of the luminous are lamp 
may be doubled may well cause a pause on the part 
of those who have jumped to the conclusion that 
this type of lamp has been doomed by the advent in 
street lighting of the gas-filled tungsten incandes- 
cent lamp. Mr. Ladoff has secured efficiencies with 
ferro-ilmenite electrodes equal to the highest attained 
by the yellow-flame arc lamp or by the quartz-tube 
wnercury-are lamp. Theoretical possibilities still show 
a considerable margin for some genius to cut down 
by the use of hitherto untried materials or by differ- 
ent methods of application and operation. It is reas- 
onable to believe that we have not yet reached the 
best attainable results along this line. 

Other work of Mr. Ladoff, which will be 
scribed in a future article, indicates that an alternat- 
ing-current ilmenite-electrode lamp is a commercial 
This would do away with the necessity 


pages of this issue. 


possibility. 
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of a rectifier, which has heretofore been an accom- 
paniment of magnetite lamps on alternating-current 
circuits. 








CONCENTRATION OF ELECTRICAL 
CONTROL. 

Nowhere does the convenience of electrical service 
appear to better advantage than in control equipment 
now on the market. It is apparent at every exhibition 
of electrically operated apparatus that the saving of 
time through quick manipulation is receiving the 
close attention of designers. To insure a greater vol- 
ume of production every effort is being made to 
shorten hand movements, regardless of the occupa- 
tion involved. The machine tool has been vastly im- 
proved in this respect by the location of controlling 
apparatus within reach of the operator, often so close 
that it is unnecessary for him to leave his seat or take 
a single step away from his work in order to change 
the cutting speed, start or stop the tool. The superi- 
ority of electrical methods of control over mechanical] 
is of great importance to the efficiency engineer and 
time studies of operations have furnished the elec- 
trical designer with many valuable data in this field. 

One of the most interesting recent developments in 
electrical control may be found in the dental office. 
Few workers consider time more valuable than do 
dentists, not only from the standpoint of earnings per 
hour, but also in relation to the comfort of patients. 
Special switchboards have lately been developed for 
dental service which illustrate concentrated control in 
a most effectual form. Within reach for instant use 
are the electric spray, bottle heater, the motor-driven 
compressed air pump, electric cautery, hot air syr- 
inge, mouth lamp and other equipment; and it is 
shown by tests that by this concentration of control 
the time required to perform certain operations has 
been virtually halved. Lost motion is reduced to the 
minimum and fatigue of both operator and! patient is 
greatly decreased. There is scarcely an occupation 
where electrical service is associated with manipula- 
tive work which does not in its latest developments 
illustrate the value of compact control methods, and 
central-station new-business solicitors will find it 
well worth while to note these advantages in special 
applications for they are often susceptible to trans- 
position from one industry to another. 








FAN MAINTENANCE. 

Although the electric fan has many uses during the 
winter season, there are a large number of owners of 
these devices who stow them away in the fall and do 
not bring them out again until the advent of hot 
weather in the following spring. As in the case of 
every other apparatus with moving parts, a fan should 
have an occasional overhauling, to see that its bear- 
ings are in good running condition, and that no de- 
fects have developed. A good time to do this over- 
hauling of fans is before the warm weather arrives in 
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the spring. The electrical contractor who utilizes this 
occasion can develop quite a little business in over- 
hauling electric fans. Cleaning is usually necessary, 
even when no other attention is imperative. Indeed, 
it is perhaps a desirable procedure when a fan is sold 
in the first place to make some arrangement for sub- 
sequent care. It is probably easier to do this at that 
time than at any other. Such an arrangement enables 
the dealer or contractor to keep in touch with his cus- 
tomer, and should open the way for the sale of further 
devices at some future time. 
° | 

SMOKE, HEALTH AND ELECTRIFICATION. 

The movement for smoke abatement has been a live 
issue in large cities in which bituminous coal is generally 
used. Much has been accomplished in this direction 
through the enforcement of more or less stringent smoke 
ordinances, but even drastic restrictions serve merely 
to mitigate the evil. The increasing demand for power, 
light and heat produces steadily increased consumption 
of coal. The great bulk of the small plants, with their 
poor equipment and unskilled operation, consume coal 
inefficiently and with at least periodic production of 
dense smoke. Extended investigations and surveys in 
many large cities have yet to produce an effective solu- 
tion of the problem short of the general electrification 
of all power production and the concentration of heat 
production in the relatively large, well designed and 
carefully operated plants. 

In furthering the movement for elimination of all 
smoke, most stress has been laid on the need it creates 
for endless cleaning, and the extraordinary cost, wear 
and tear this entails. It has been known that smoke, 
especially of the sulphur-bearing type, also has corrosive 
action on metallic structures, and that it shortens the 
life of these and other materials. Its effects on human 
beings, aside from offending esthetic notions, are mark- 
ed diminution of efficiency and general impairment of 
health. The extent to which it affects the latter has not 
been generally appreciated, however. This subject 
formed an important part of the address, reported in 
this issue, made last week before The Electric Club of 
Chicago, by Dr. W. A. Evans, a prominent advocate of 
preventive medicine and formerly commissioner of 
health of Chicago. 

Dr. Evans showed that the presence of suspended 
particles in the air decreases greatly the beneficent ger- 
micidal action of sunlight by selective absorption of its 
actinic rays at the violet end of the spectrum. The 
chief source of air pollution in large cities is from smoke 
belched out of thousands of stacks of locomotives, fac- 
tories, office and loft buildings, etc. This hangs over 
the city like a pall, converting the sunlight into a lurid 
red, checking its destruction of malignant bacteria, de- 
pressing each individual, interfering with the proper 
functioning of the respiratory organs, and undermining 
the vitality in general. The extent to which it affects 
the well-being of the average person is hardly realized, 
although a conception can be derived from the fresh 
and invigorating condition of the air after a heavy 
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shower, which washes the smoke and dust out of the 
atmosphere. This shows that if the air were constantly 
free of the great bulk of its pollution, there would be 
a decided improvement in general health, bodily resist- 
ance and efficiency. 

It has been proven by physicians that many diseases 
of the respiratory organs, such as the so-called “colds”, 
gtippe, bronchitis, pneumonia, diphtheria, tuberculosis, 
etc., are infectious in their origin. This shows that 
anything which decreases the germidical action of nat- 
ural agencies has a most deleterious effect in rendering 
such diseases chronic and generally prevalent. This is 
evidenced by their greater prevalence in winter, when 
sunlight is at a minimum. 

Another feature in connection with this matter is 
that the presence of smoke and dust in the air causes a 
clogging up of the fine tissues in the nasal and other 
air passages which interferes greatly with their proper 
functioning. This has a most decided effect in making 
those delicate tissues subject to infectious attack, since 
the coating of soot and dust which collects thereon 
forms a fertile medium for the growth of bacteria. 
Anyone who has ever suffered from chronic colds, of so- 
called catarrhal nature, realizes very keenly the very 
depressing influence produced by smoke and dust in 
the air. 

In the address referred to, Dr. Evans also pointed 
out that there seems to be no satisfactory way for put- 
ting down the smoke evil effectively and thoroughly as 
long as the inefficient utilization of coal is permitted. 
Inasmuch as electricity has been employed so advanta- 
geously for all purposes, except the heating of buildings 
on a large scale, and since this use of electricity is eco- 
nomical and on an entirely commercial scale, in his opin- 
ion the problem was evidently up to electrical men to 
bring about a universal electrification movement. 

It has been shown in these columns recently that when 
the question of electrification comes up, the matter of 
cost seems to be the chief stumbling block, and by 
many it has been contended that, unless the use of 
electricity can be shown to be economical from the 
financial standpoint, its utilization on a large scale for 
the operation of railroad terminals, for instance, will 
not be brought about in the near future. It becomes 
the duty, therefore, of public health authorities and of 
those interested in community welfare, as well as of elec- 
trical men in general, to point out the other and ex- 
tremely important considerations, such as the question 
of public health, that are involved. There is no con- 
ception of the extraordinary sums spent each year for 
medicines, physicians’ services, and other items brought 
about by illness. The amount that can be saved in this 
direction each year by all reasonable measures for im- 
proving the public health, will well repay the financial 
outlay necessary, even though an exact measure of the 
monetary benefit will be difficult to obtain. Conse- 
quently, the community itself should not hesitate to fur- 
ther the movement for general electrification in every 
possible way, even to the extent of giving it financial 
aid so as to hasten its full realization. 
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Light and Health. 

At the meeting of the Electric Club 
of Chicago held on April 1, W. A. Evans, 
physician of Chicago 
and commissioner of public 
health, spoke on “Light and Health.” 
Dr. Evans said that life-insurance com- 
panies had complained that the great 
improvement in public health common- 
ly spoken of had not been reflected in 
mortality rates among the insured. This 
was because the reduction in the gen- 
eral death rate was due chiefly to great- 
ly diminished infant mortality in the 
last quarter-century. The general 
health of adults has not been improved 
very much. Recent investigations 
among large organizations of mercan- 
tile, industrial and other employees has 
that only about 3 per cent of 
these employees were in perfect health. 
An extremely large part of the remain- 
ing 97 per cent could put themselves 
into the good-health class by change of 
habits. 

Much good has been done in recent 
years in seeing to it that the public 
was supplied with pure water and pure 
food, but practically nothing has been 
done, Dr. Evans said, to insure that the 
air was pure and unpolluted. The great 
germicidal power of sunlight is maxi- 
mum when it passes nearly vertical at 


a prominent 
formerly 


shown 


noon through the least thickness of air, 
ap- 
proaches the horizon due to selective 
absorption of the actinic rays in the 
light by the dust and other suspended 


diminishing considerably as_ it 


particles in the elongated air path 
through which the sunlight passes 
obliquely. This germicidal action of 


actinic sunlight is extremely valuable 
in exterminating dangerous bacteria 
and is the most tremendous and cheap- 
est sanitation. The natural 
decrease of sunlight in winter together 
with the of air pollution by 
smoke accounts largely for the preva- 
lence at that time of year of air-borne 
infectious diseases that take hold of the 


means of 


increase 


system and produce sieges 
grippe, bronchitis, pnuemo- 


respiratory 
of “colds”, 
nia, tuberculosis, etc. 

\n appreciation of the extent of air 
pollution in large cities is obtained by 
going off several miles on a clear day 
and looking back at the dense cloud 
of smoke and dust which hangs over 
the city like a pall, greatly decreasing 
the health value of the sunlight. The 
chief source of this air pollution is 
smoke from the thousands of stacks of 
factories, office buildings, locomotives, 
tugs and other boiler and furnace 
plants. 

Dr. Evans said that, although elec- 
tricity has not been extensively used for 
heating of rooms and buildings, it has 
demonstrated its commercial practica- 
bility for lighting, for motive power in 
factories and traction and railroad sys- 
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tems, and many other applications. In 
large electric power stations using coal 
the fuel is burned under the most eco- 
nomical and least objectionable condi- 
tions. He therefore looked to electri- 
cal men to bring about the general 
electrification of lighting and power 
uses so that the number of stacks and 
their intensity of air pollution be great- 
ly diminished and the public health 
thereby enhanced. 
ae 


Louisville Jovians Plan Big Re- 
juvenation. 

With the annual rejuvenation of the 
Louisville Jovians in prospect for May 
1, the members of the local organiza- 
tion are conducting a campaign for new 
members along lines which provide that 
members shall bring to the regular 
luncheon meetings of the Order, can- 
didates for membership. In this way 
it is hoped that the rejuvenation -will 
see numerous new men added to the 
chapter. At the annual meeting of the 
Louisville chapter, held several days 
ago, Robert Montgomery, head of the 
new business department of the Louis- 
ville Gas & Electric Company, was 
elected president; Carl A. Klemm, 
manager of the Louisville branch of the 
Westinghouse Electric & Manufac- 
turing Company, vice-president; Paul 
Tafel, president of the H. C. Tafel 
Electrical Company, secretary and 
treasurer, and Fred V. Gantt, manager 
of the local branch of the General Elec- 
tric Company, and James Clark, Jr., 
president of the James Clark, Jr., Elec- 
tric Company, directors. 


bea 
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New York Electrical Society. 

At the next meeting of the New 
York Electrical Society in the Engi- 
neering Societies Building, Wednesday, 
April 14, Thomas A. Watson will give 
his wonderful lecture on “The Birth 
and Babyhood of the Telephone.” Mr. 
Watson was the first man to hear the 
sound of the human voice over the 
telephone, and the way in which he tells 
of the time when he made with his own 
hands the first speaking apparatus, and 
of the later developments in the art, 
constitute a story almost unequalled in 
its dramatic and enthralling interest. 

scccictaiddecceailcaeiliestilieemaani 


Chicago Jovian League. 

Homer E. Niesz, Reigning Jupiter of 
the Jovian Order, was the principal 
speaker at the regular noon-day meeting 
of the Chicago Jovian League on April 
5. Mr. Niesz referred to the work of 
the Order with particular regard to the 
Commercial Division activities. A sepa- 
rate membership in the Commercial Di- 
vision has been created, to be known as 
the Vulcan Degree, carrying with it dues 
of $10 per annum in addition to the 
regular dues. 
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AnnuaJ Convention of Electrical 
Engineers. 

The annual convention of the Amer- 
ican Institute of Electrical Engineers 
will be held at Deer Park Hotel, Deer 
Park, 'Md., June 29 to July 2. There 
will be one joint session with the II- 
luminating Engineering Society, one 
session devoted to electric railways, one 
to industrial power, one to instruments 
and instrument transformers, two to 
electrophysics, and one general. 

Deer Park is on the Baltimore and 
Ohio Railroad. John H. Finney is 
chairman of the Convention Commit- 
tee, 

A Panama-Pacific convention will be 
held at San Francisco on September 16 
and 17. Headquarters will be at the 
Hotel St. Francis and sessions will be 
held both mornings and afternoons at 
the Auditorium Building. W. W. Briggs 
is chairman of the Convention Com- 
mittee. 

a 
Convention of [Illuminating 
Engineers. 

The ninth annual convention of the 
Illuminating Engineering Society will 
be held at the New Willard Hotel, 
Washington, D. C., September 20 to 23. 
E. S. Marlow, of the Potomac Elec- 
tric Power Company, Washington, D. 
C., is chairman of the Convention Com- 

mittee. 
ee 


Electrical League of Cleveland In- 
corporates. 

Electrical League of Cleveland mem- 
bers met on April 1 at noon for the pur- 
pose of forming The Electrical League 
of Cleveland Company. Hereafter each 
member of the organization must be a 
stockholder in the new company. 

The board of directors has elected 
the following officers: President, 
George S. Milner; vice-president, M. H. 
Moffett; secretary, R. G. Pate; treasur- 
er, H. C. Mohr. R. S. Dunning was ap- 
pointed executive secretary. 


ae 
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Association of Edison Purchasing 
Agents. 

At the recent meeting of the Associa- 
tion of Edison Purchasing Agents, held 
at Buffalo, N. Y., the following officers 
were elected for the ensuing year: 

President, W. H. Francis, Edison Elec- 
tric Illuminating Company, Boston, Mass. 

First vice-president, Andrew Banks, 
Consolidated Gas, Electric Light and 
Power Company, Baltimore, Md. 

Second vice-president, J. W. Brennan, 
Edison Illuminating Company, Detroit, 
Mich. 

Treasurer, D. R. Blaicher, Minneapolis 
General Electric Company, Minneapolis, 
Minn. 

Secretary, H. F. Frasse, Edison Elec- 
tric Illuminating Company of Brooklyn. 
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Bradley A. Fiske. 

Naval and technical circles in Wash- 
ington, D. C., have been greatly stirred 
during the past week over the an- 
nouncement that Bradley A. Fiske, 
rear-admiral of the United States Navy, 
had requested that he be relieved of his 
duties as aid for operations, and that 
the request had been granted by Sec- 
retary Daniels. Last December he tes- 
tified before the House Naval Affairs 
Committee regarding conditions in the 
service and equipment; his outspoken 
criticism of the administration attract- 
ed widespread comment. He will prob- 
ably return to sea duty. 

Bradley Allen Fiske was born at Ly- 

ons, N. Y., June 13, 1854, the 
son of the Rev. William Al- 
len and Susan (Bradley) 
Fiske. He was graduated 
from the United States Na- 
val Academy second in his 
class in 1884. Rear-Admiral 
Fiske has had an exceptional 
career in the Navy, going 
up the various grades until 
he became captain August 
28, 1907, and _ rear-admiral 
August 3, 1911. He served 
on various duties and sta- 
tions with conspicuous abil- 
ity, and he has been men- 
tioned for valor particularly 
upon a number of occasions. 
He was mentioned by the 
captain of the Petrel when 
navigator at the battle of 
Manila for “eminent and 
conspicuous conduct in bat- 
tle,” and by Admiral Dewey 
for “heroic conduct” at the 
battle of Manila. He has 
commanded several divisions 
of the Atlantic fleet, and was 
made aid for operations of 
the United States Navy in 
1913. 

Incidental to his naval serv- 
ice he is well known as one 
of the foremost technical 
men in the service. He was 
a member of the first Elec- 
trical Conference held at Philadelphia 
in 1884, a member of the Naval Wire- 
less Telegraph Board in 1904 and 1905, 
and a member of the General Board of 
the Navy and also of the Joint Board 
of the Army and Navy in 1910 and 
1911. He is the inventor of a boat- 
detaching apparatus, a system of elec- 
trical communication for interiors of 
war ships, the stadimeter, an electric 
range finder, an electric ammunition 
hoist, a range indicator, a battle-order 
telegraph, an electric engine telegraph, 
a helm-indicator, a speed and direc- 
tion indicator, a system of turning tur- 
rets of war ships by electricity, the na- 
val telescope and mount, the naval 
telescopes sight and the horizome- 
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ter. The naval telescope sight has 
been adopted by all the navies, and is 
the main cause of the recent great im- 
provement in the accuracy of naval 
gunnery. He was awarded the Elliott 
Cresson gold medal by the Franklin 
Institute in 1893, and the gold medal 
for the prize essay by the United 
States Naval Institute in 1905. He 
was president of the United States 
Naval Institute in 1911-1912. In ad- 
dition to numerous articles on electri- 
cal and naval subjects, he is the au- 
thor of “Electricity in Theory and 
Practice,” published in 1884, and “War 
Times in Manila,” both of which have 
had a wide distribution. 


Bradley A. Fiske, 
Rear-Admiral, United States Navy. 


The Electrical Equipment of a 
Battleship. 

At the February meeting of the 
Pittsburgh Section of the American In- 
stitute of Electrical Engineers, H. A. 
Horner, electrical engineer of the New 
York Shipbuilding Company, and chair- 
man of the Sections Committee of the 
Institute, spoke on “The Electrical 
Equipment of a Battleship.” 

The uses of electricity on a battle- 
ship may be divided into three classes: 
lighting, power, and interior commu- 
nication, the latter including all tele- 
phone and signal systems, of which 
there are many. 

The power plant is usually installed 
in two separate compartments. For in- 
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stance, the New Hampshire has two 
200-kilowatt units in one room and four 
200-kilowatt units in another. On the 
modern ships these are usually all tur- 
bine-driven, although they may be part 
turbine-driven and part gas-engine- 
driven. Until recently the voltage was 
110, but the modern tendency is toward 
higher voltages and the Jdaho, Missis- 
sippt and California have _ three-wire 
systems, using 240 volts for the motors 
and 120 volts for lighting. Three-wire 
generators are used in some cases and 
motor-generator balancer sets in 
others. However, the three-wire sys- 
tem extends only to the switchboard, 
which is in a separate room, and all 
distribution is two-wire. The 
noteworthy features of a bat- 
tleship switchboard are its 
extreme compactness and the 
use of duplicate protective 
apparatus, fuses in series with 
circuit-breakers being quite 
common. 

Modern practice is against 
the use of conduit for ship 
wiring, steel-armored, lead- 
covered cable being used in- 
stead, as it is lighter, cheaper 
and safer, there is much less 
difficulty with grounds, and 
much less room is occu- 
pied. 

On the Argentine battle- 
ships recently built in this 
country special battle cir- 
cuits were run from the 
switchboard, the switches 
for these circuits being paint- 
ed red, and only these 
switches being closed during 
an engagement. The lights 
are blue, the idea being to 
provide just enough light to 
allow the men to work the 
guns, but not enough to pro- 
vide a good target for the 
enemy. On United States 
ships no special circuits are 
provided, but special yellow 
lights are used during an en- 
gagement at night. 

Motors are used for winches, pumps, 
ventilating fans, steering gear, anchor 
and boat cranes, turret turning, tor- 
pedo air compressors, ammunition 
hoists wireless sets, ice making, search- 
lights, elevators and a variety of minor 
purposes. On the battleship Oklahoma, 
for example, there is a total connected 
load of 3,713 horsepower or 2,770 kilo- 
watts. The largest motors are for the 
steering gear, and the coaling winches, 
which are 150 horsepower. For out- 
side work, or where they are liable to 
be subjected to steam or water, the 
motors are totally inclosed, and are 
provided with special circulation of air, 
and heat-radiating surfaces. Where not 
liable to be exposed to steam or 
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weather they are semi-inclosed or en- 
tirely open. 

Controllers for motors up to 12 
horsepower are installed in water-tight 
cases. For larger sizes, drum con- 
trollers are used, and for the largest 
motors contactor panels are installed 
for automatic control. These are in- 
closed in expanded-metal screens for 
protection against accident. One of the 
principal difficulties in the design of 
controllers for battleship work is the 
fact that everything on the ship is in 
continual vibration, so that a controller 
which would be entirely satisfactory 
for industrial work might not be sat- 
isfactory at all on a ship. 

The most recent use of electricity 
is for the drive of the main propellers. 
The United States Collier Jupiter, the 
only ship so equipped at present, is 
provided with two three-phase, differ- 
entially wound motors, aggregating 
7,100 horsepower driven from a 2,300- 
volt turbogenerator of 5,500 kilowatts 
capacity. This ship has been in serv- 
ice over a year and a half, and its 
operation has been entirely satisfac- 
tory. The battleship California, now 
building, is also to be equipped for 
complete electric propulsion. 

The question is frequently asked, 
“Why use when the turbine 
can be directly connected to the pro- 
peller shaft?” This is because of the 
extreme flexibility of the electric drive. 
With power can ‘be de- 
livered from several sources, or all the 
can be delivered from one 
source, allowing the turbines always to 
work at an efficient loading. For in- 
stance, in emergencies, during maneu- 
vers or during an engagement, as 
much as 32,000 horsepower is required 
at the shafts of a big ship. During 
ordinary cruising, not over 10,000 
horsepower is required. With turbine 
or engine drive it is impossible to ob- 
both outputs at an economical 
point on the steam-consumption curve, 
especially since the most economical 
speed of a turbine is very high, while 
the propeller is most efficient at lower 
Also, with the electric drive, 
much closer speed regulations can be 
obtained than can be obtained by 
throttling down the turbines, a point 
which is very important when a num- 
ber of ships are maneuvering in line. 

The signaling equipment consists of 
telephones and signals for orders. The 
telephones are water-tight, and for noisy 
locations are provided with double ear 
pieces, with soft-rubber pads to inclose 
the ears. The signals are of many 
types, the most interesting being the 
drum type in which a lever, when 
moved to a given location, over a cer- 
tain signal, causes a corresponding 
lever on a duplicate set in another part 
of the ship to move to the same. 
Range and deflection signals are trans- 


motors, 


electricity, 


power 


tain 


speeds. 
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mitted by magnetic signal devices. The 
signaling equipment is at once the most 
important and the most troublesome of 
the electrical equipment on a battle- 
ship, due to the grounds and the dif- 
ficulties caused by the continuous vi- 
bration. 

In the discussion by Messrs. Cotton, 
Swoboda, Dudley, Trautman, Todd and 
Berg, the following points were brought 
out: Electric cooking has not been 
very successful to date, and the pres- 
ent tendency is toward the use of oil 
ranges. No ill effects are felt from the 
gyroscopic action of turbine-driven 
generators, as long as they are located 
with their shafts fore and aft with 
the ship. The gyroscopic compass is 
very successful, being entirely inde- 
pendent of the movement of heavy iron 
masses, and of the magnetic variation 
of the earth. It can also be located 
in a protected portion of the ship, with 
indicators located wherever they may be 
desired. 

a en 
Meeting of New England Illu- 
minating Engineers. 

The New England Section of the II- 
luminating Engineering Society held a 
special meeting at the Engineers’ Club, 
Boston, Mass., March 26, with after- 
noon and evening sessions. At the first 
session Louis Bell presided and at the 
evening session, C. A. B. Halvorson, 
Jr. 

The first paper was on “Daylight 
Glass,” and was by H. P. Gage, of Corn- 
ing, N. Y. Methods and results in the 
manufacture of a glass to correct the 
color of the nitrogen-filled lamp for 
average daylight were discussed. The 
question “What is Daylight” was con- 
sidered, and also the special quality 
of the incandescent light source and 
the properties of the colored glasses 
required to correct this source. Sam- 
ples of several glass color screens for 
this purpose were shown. The speak- 
er said several successful screens have 
been made by using dyes or colored 
glass which gave results approximating 
the desired results. As early as 1864 
the Corning Glass Works patented a 
device consisting of a kerosene lamp 
and reflector with a sky-blue glass 
which gave an approximation to day- 
light white, but which was not satis- 
factory because of the use of cobalt 
in giving color to the glass. 

White light is ordinarily considered 
to be some form of daylight, but which 
form of daylight to be taken as a 
standard is yet undecided, direct sun- 
light being regarded as too yellow and 
blue skylights too blue. Light from a 
gray sky or from cloud or through 
mist is more nearly ideal. 

The speaker referred to valuable re- 
sults obtained by Ives, Abbott and 
Langley in investigating solar spectra. 
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The speaker showed curves of energy 
distribution in sunlight taken from data 
of the Smithsonian Institution which 
showed a much bluer light than the 
5,000-degree black body which was held 
to represent the mean of Ives’s obser- 
vations. Other curves showed the ni- 
trogen lamp and the tungsten lamp op- 
erating in an atmosphere of mercury. 

The speaker presented a table which 
showed the depth of color of screens 
to correct the color of gas-filled lamps 
to the color of various daylight condi- 
tions. 

R. B. Hussey spoke on “Artificial 
Daylight.” He said that dye works and 
a lithographing establishment had ask- 
ed the General Electric Company for 
apparatus which would as nearly as 
possible reproduce clear blue sky-light. 
About 50 foot-candles is the necessary 
intensity. Good results have been ob- 
tained by placing strips of glass side 
by side, with variable areas, for the 
light of an intensified arc lamp to pass. 
Diffusion over a considerable area is 
essential. The inclosed carbon arc has 
an excess of violet rays, which is a dis- 
advantage. Color strips about an inch 
wide with two diffusing screens two 
inches apart give good service for tex- 
tile work, yielding 60 to 70 foot-candles 
one foot below the screen. 

Dr. Bell pointed out the advantages 
of the gas-filled lamp in color matching 
owing to continuity of spectrum. It 
was stated that for color matching in 
department stores 15 to 20 foot-candles 
is satisfactory. 

The first speaker at the evening ses- 
sion was D. Cromfield, who took as 
his subject “Illumination as related to 
Architecture and Decoration.” He 
pointed out the desirability of close 
relations between architects, engineers 
and fixture designers. He referred to 
the lighting installation of the new 
Copley-Plaza Hotel, Boston, where the 
decorative schemes of various rooms 
called for a careful study of appropri- 
ate fixtures. Features of the various 
types of lighting were discussed, with 
reference to their aptness to the sur- 
roundings. 

Mr. Cromfield said the John Hay 
Memorial Library at Providence, R. I., 
was the first building in the world to 
be lighted throughout by the indirect 
method. Lamps are located in alter- 
nate bays of the ceiling, giving shad- 
ows which are restful to the eyes. The 
indirect mode of lighting the reading 
room resulted in the saving of 66 per 
cent of energy expenditure required for 
table lighting. Views of modern instal- 
lations in banks, hospitals, etc., were 
shown. 

A paper by M. Luckiesh, was pre- 
sented by S. C. Rogers, the subject 
being “Safeguarding the Eyesight of 
School Children.” 
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Electricity in Cotton Duck Mills. 


The textile business is very old. In 
the beginning it was necessary to lo- 
cate the mills adjacent to some water- 
power site in order to obtain the neces- 
sary driving force. With the advent 
of the steam engine, there was more 
choice as to location, but it was still 
desirable to provide a water supply 
for condensing purposes, and to have 
facilities for the delivery of fuel. With 
the advent of the electric motor the 
location of the mill became practically 
independent of these limitations and 
could be at a point most suitable from 
the manufacturer’s standpoint. 

The business at the present time is 











This article describes the proc- 
esses involved in  cotton-mill 
operation, outlining the advan- 
tages of electric motor drive and 
describing a typical installation 
using central-station power. De- 
tailed motor data are given on 
this and two other plants manu- 
facturing cotton products. 




















and to the incidental expenses in con- 
nection with the operation of his plant. 
The fact that the installation of mo- 


is limited by distance and by the rela- 
tive location of machinery and prime 
mover, while electric pOwer may be 
conveniently transmitted over long dis- 
tances and to any location. The other 
reason is that electric drive permits the 
application of the power directly to 
the machine to be driven, thus making 
possible the maintenance of constant 
speed at the driving pulley or gear, 
which means increased and better out- 
put. 

These are the fundamental advan- 
tages of the electric drive. Where 
cheap electric power can be purchased 
from a large electric supply company, 


individual Motor Drive in Picker Room of Cotton-Duck Mill. 


practically standardized in all its de- 
tails. So far as the machinery em- 
ployed is concerned, all plants use sub- 
stantially the same form of apparatus. 
The price obtainable for the same kind 
of product at the same time by different 
manufacturers is also practically iden- 
tical. Therefore, the manufacturer, in 
order to make attractive returns on 
capital invested must look to the eco- 
nomical operation of his factory, to 
increased output from his machines, 


tors in cotton mills has increased from 
18,000 horsepower in 1900 to 536,450 
horsepower in 1914 shows conclusively 
that the electric motor in this industry 
has come to stay. 

There are two primary reasons for 
the installation of motors in preference 
to mechanical drive. One is that the 
location of buildings and machinery is 
independent of the source of supply 
of the power necessary for its opera- 
tion. The supply of mechanical power 


the question of more economical opera- 
tion may become a factor in deciding 
between mechanical and _ electrical 
drive. 

One of the largest and best equipped 
cotton mills in the South, after ex- 
perimenting with 40 individual motors, 
has installed more than 1,200 of these 
small individual drives on looms, spin- 
ning frames, and twisting frames, be- 
cause the tests showed conclusively 
that the individual drive effected an 
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increased production and a better qual- 
cloth. This is accomplished by 
maintaining a uniform speed at the 
machines, the motors being geared di- 
rectly to the looms and frames. Theo- 
retically, a belt drive should give as 
good speed regulation at the machine 
as a motor drive, provided the speed 
Prac- 
tically, however, the speed is never uni- 
formly with a belt drive, 
due to slippage of belts from numer- 
On a loom, especially, it 
speed 


ity of 


of the prime mover is constant. 
maintained 
ous 


causes. 


is impossible to give constant 
with a belt drive. 

There is necessarily a large amount 
invested in the machinery 


mill. For instance, a 200- 


of capital 
of a cotton 
inch loom weaving heavy duck, may in- 
an outlay of as much as $7,500 
for its installation. It is therefore im- 
portant that such machinery should 
produce its maximum output, for the 
overhead charges are the same, whether 
the machine is producing 50 per cent, 
75 per cent or 100 per cent of its pos- 
sible maximum, and obviously any in- 
output with a direct electric 
drive the output with a me- 
chanical belt drive will tend to cheapen 
the entire output considerably, where 


volve 


creased 
over 


the overhead charges are relatively 
high. 
Whether electric energy can be ad- 


vantageously purchased, depends alto- 
gether on the price that may be offered 
the company, 
suming, of course, that the central sta- 
tion is able to supply continuous power 
with good voltage and frequency regu- 


by central-station as- 


lation. 
Some textile mills have veritable cen- 
tral stations themselves and are able 
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Four-Frame Drive for Twisters. 


to make their energy at a low figure. 
All of them operate under very favor- 
able conditions as to load-factor, this 
running, in the majority of plants, close 
to 85 per cent during the operating 
time. Many of the plants run 20 hours 
per day. For a central station to com- 
pete successfully with such a private 
plant, the rates must be on 
bottom basis. 

The process of the manufacture of 
cotton may be briefly outlined as fol- 
lows: The arrives in bales 
weighing between 400 and 500 pounds. 
Before the bales are opened the cot- 
sampled and The 


a rock- 


cotton 


ton is weighed. 








Four-Frame 


Drive for Spinning Frames. 


bales are then opened and the cotton is 
fed into what are known as openers, 
which begin the process of cleaning 
the dirt, seed and other foreign ma- 
terial from it and to loosen and beat 
the cotton. From the openers the 
loose cotton is carried to what are 
known as breaker lappers, usually by 
means of a suction fan. Here the cot- 
ton is still further cleaned and beaten 
and comes out in the form of a roll of 
layer cotton, about 30 inches wide and 
possibly one-half inch thick, known as 
a lap. Several of these laps are then 
fed through a finisher lapper, which 
further cleans the cotton, and com- 
bines the layers of the several laps ef 
cotton into a single layer. The cotten 
comes from these machines in the form 
of rolls or laps. These lap machines 
are generally referred to as pickers, and 
the “Picker House” is either a separate 
building or separated from the other 
portion of the mill by fireproof walls, 
due to the frequent fires which occur 
in the loose cotton. 

These laps are then fed into what 
are known as carding machines which 
continue the process of cleaning, 
straightening the fibers, and delivering 
the cotton in the form of sliver about 
an inch in diameter, which is auto- 
matically coiled in fiber cans, about 
four feet high and 16 inches in diam- 
eter. When these cans become full 
they are taken to the drawing frames. 
Three or four of these loose slivers 
are here combined into a single and 
more compact form, known as draw- 
ing sliver, and while passing through 
the frame it is drawn out or stretched 
considerably. This drawing out is ac- 
complished by means of two sets of 
revolving rolls through which the sliver 
passes, the last set of rolls revolving 
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Motor-Driven Drawing Frames. 


at a higher rate of speed than the first 
set or rear rolls. While passing be- 
tween the two rolls the cotton is 
stretched or drawn out, which tends to 
straighten out the fibers and increase 
the strength. From the drawing 
frames the sliver passes to the slub- 
bers, which draw out the cotton still 
further, by means of rolls somewhat 
similar to those in the drawing frames, 
and wind it on large spindles in the 
form of what is known as slubber rov- 
ing, the sliver being twisted somewhat 
during the process. From the slubbers 
the spindles of slubber roving are car- 
ried td the fly frames or speeders 
which continue the same process car- 
ried on in the slubbers, namely, the 
drawing out and twisting several of the 
strands together. On these frames the 
cotton is wound on spindles in the form 
of fly frame roving, and carried to the 
spinning frames, where the yarn is 
actually produced. In passing through 
the spinning frame the strand of cotton 
is stretched to several times its original 
length by being fed through two sets 
of revolving rolls, the speeds of which 
bear a definite ratio to each other, this 
depending upon the size of the yarn 
to be produced. After passing from 
the rolls the thread is spun at a high 
rate of speed, as high as 9,000 revolu- 
tions per minute, and wound on a 
wooden spindle. This spindle speed is 
governed by the use to which the yarn 
is to be put, whether for the warp or 
filling, and has a considerable effect 
on the power required to drive the 
frame, the higher the speed the greater 
the power required. From the spin- 
ning frames the yarn is carried to 
spoolers which transfer the yarn from 
the spindles to large spools. The 


yarn is then usually taken to the twist- 
ers, which twist several yarns together 
to make various weights and qualities. 

From the twisters and _ spinning 
frames the yarn goes to the spooling 
and warping machinery which prepares 
it for the looms which weave it into 
cloth of various kinds. 

The whole process of the production 
of yarn from the raw cotton consists in 
cleaning, straightening and drawing out 
of the fibers, and spinning and twisting 
same to impart body and strength. 

During the process of working the 
cotton it is necessary to maintain a 
certain degree of humidity in the at- 
mosphere of the mill, usually between 
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65 and 70 degrees. This is accom- 
plished usually by a separate humidify- 
ing system, the humidifiers being 
placed at convenient places through- 
out the mill and automatically 
controlled. From these humidifiers a 
fine vapor is sprayed into the room. 
Other systems combine the heating, 
ventilating and humidifying system in 
one, using blower fans to distribute 
the conditioned air through the mill. 

Cotton mills are sometimes rated as 
to size by the number of spindles. 
This refers to the number of spindles 
on the spinning frames, which are a 
measure of the capacity of the mill 
for the production of yarn. If the mill 
weaves cloth it is necessary to give 
the number and size of looms, in addi- 
tion to the number of producing spin- 
dles, in order to fairly represent the 
capacity of the mill. 

The selection of the proper sizes of 
motors for cotton mills should be made 
with a great deal of care, particularly 
for individual drives, and tests should 
be run with a test motor, if possible, 
to determine exactly the power re- 
quirements. If a motor of too low rat- 
ing is installed it will certainly give 
trouble sooner or later, due to the con- 
tinuous service exacted from it. On 
the other hand the installation of mo- 
tors of too high rating will result in 
an investment considerably more than 
necessary for an adequate drive. 

Pickers, openers and other machines 
frequently have self-contained blowers 
and the speeds of these blowers should 
always be checked for if they have 
been speeded up beyond normal there 
will be a considerable increase in the 
power required. In the case of 
spinning frames, a _ careful survey 
should be made of the size and quality 





Weave Room Driven by 75-Horsepower Motor. 
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of yarn produced or to be produced 
in the future, and speeds determined 
exactly, as a three per cent or greater 


variation in speed means trouble in 
the operation of the frames. 

If motors are to have very little at- 
tention after installation it is well to 


have a motor which does not depend 
upon circulation of air through venti- 
lating ducts in the motor to keep its 
to limits, as 
become full of lint 
always present in 


temperature down safe 


these ducts soon 


or “fly’—which is 
the picker, carding and spinning rooms 
the ducts are blown out very 
frequently. The oiling device on the 
also receive careful at- 


unless 


motors should 
tention, particularly as regards the ex- 
clusion of dust and “fly”; and in the 
case of for ceiling mounting, 
leakage of oil from the oil wells should 


motors 


be provided against. 

The following account is intended to 
be descriptive of the electrical layout 
of a modern textile mill, and to show 
the method of supplying to 
such mill from the central-station pow- 
er lines. 


energy 


This mill receives raw cotton in 
bales, puts it through all processes, and 
turns out as finished products yarn, 
twine, sash cord, cotton duck, lamp 


wicks, mail bags, and canvas leggins. 
Electrical energy is supplied by the 
Consolidated Gas, Electric Light & 
Power Company, of Baltimore, in the 
form 13,000-volt, three-phase, 25- 
cycle current and is distributed at 550 
and 115 volts 


of 


for motors for 


volts 








lights. Before its enlargement this mill 
was driven by a 1,000-horsepower Cor- 
liss engine and rope drive was used 
throughout. 

The energy is brought a distance of 
four miles from the substation of the 


central-station company, part of the 
transmission cable being overhead and 
part underground. The cable is in dupli- 
cate the entire way. 


Service enters the mill substation 


through an underground lead-covered 
through an automatic 


cable passing 


Motor-Driven Carding Machines. 
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12,000-volt oil switch, thence through 
tile duct to the high-tension bus, this 
bus consisting merely of the extension 
of the high-tension cables supported 
on pipe frame work and on suitable 


insulators. The lighting transformer 





Motors Driving Spinning Frames. 


is connected to the high-tension bus 
by means of disconnecting switches. 
For motor service there are four 400- 
kilovolt-ampere, 13,000 to 550 volts, 
oil-insulated, self-cooled transformers, 
one being a spare unit, the leads from 
which are fitted with Dossert con- 
nectors to facilitate quick connection 
in case of trouble. The lighting trans- 
former is a 100-kilovolt-ampere, three- 
phase, 13,000 to 115 volts, unit. 


The high-tension switchboard has 





mounted on it a watt-hour meter, a 
voltmeter, an ammeter and a graphic 
wattmeter, all connected in the high- 
tension side of the service. 

From the transformer house nine 
300,000-circular-mil cables in iron con- 
duit transmit the 550-volt energy to the 
distributing switchboard. The lighting 
circuit consists of three 200,000-circular- 
mil cables carried over in same man- 
ner. The switchboard is located in the 
old engine room and the cables are 
brought out at a point near the roof 





Motor-Driven Sewing Machines. 
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of the transformer house, which is 
nearly on a level with the floor of the 
engine room, necessitating only a very 
short run. The switchboard consists 
of eight panels of blue Vermont 
marble, one of which is the main power 
panel, mounting one automatic oil 
switch, a totalizing watt-hour meter for 
power, an indicating voltmeter and a 
recording voltmeter. The main light- 
ing panel carries a circuit-breaker and 
a totalizing watt-hour meter for the 
lighting. There are five distributing 
panels for the power circuits, each of 
which mounts two automatic oil 
switches and two watt-hour meters, for 
measuring the energy used by various 
departments. There is one distribut- 
ing panel for the various lighting cir- 
cuits, mounting four main switches and 
a number of smaller switches. 

A small generating set was used for 
an emergency lighting circuit, but plans 
have been drawn for the replacement 
of this set with a small storage battery. 

The main automatic oil switch for 
the 550-volt power service is of the in- 
stantaneous operating type on over- 
loads, while the automatic switches on 
the various power circuits have an in- 
verse time limit. The plan here is to 
prevent the circuit switches from go- 
ing out in starting up the large squir- 
rel-cage motors, which require heavy in- 
stantaneous currents in starting. The 
main switch has its relays set high 
enough to carry several times the 
heaviest current required in starting 
any of the motors and would operate 








only in case of severe short-circuits or 
possible grounds. 

From the switchboard all circuits are 
carried in conduit to the various floors 
of the mill. All cutouts and knife 
switches are mounted in iron boxes. 
Textile-type oil switches which are 
used in starting five-horsepower, 7.5- 
horsepower and 10-horsepower motors 
on individual and four-frame drives, 
and the oil-immersed circuit-breakers 
used to start the 15-horsepower, 20- 
horsepower and 25-horsepower motors 
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Cotton-Mill Data—Sheet No. 1. 


The term load-factor is used in these data in swch a sense that a load-factor of 100 per cent represents 
the use for twenty-four hours every day of power corresponding to the rated capacity of the motors con- 
nected. An operating-time load-factor of 100 per cent represents the use of the rated capacity of the motors 
for the running hours per day specified for each installation. 





Plant No. 1. This is a 19,584-spindle mill which receives cotton in bales, puts it through all processes, and turns 
out as finished products yarn, twine, sash cord, cotton duck, lamp wicks, mail bags and canvas leggins. Full 
plant runs 10 hours per day, and at night between 300 and 400 horsepower is used for certain departments. 

Total connected horsepower, 2,139. Total number of motors, 130. Average kilowatt-hours per month, 316,083. 

Kilowatt-hour consumption for 12 months: 


Month Kilowatt-hours Month Kilowatt-hours Month Kilowatt-hours 
329,100 M 316,900 September 304,200 
318,100 317,700 October 357,200 
334,100 282,600 November 316,700 
329,600 266,800 December 
Load-factor, 27 per cent. 
Motor INSTALLATION. 


The following is a list of the motors with their respective drives. Supply of service-is three-phase, 25 cycles, 
13,200 volts, transformed to 550 volts for motors. 





pom ae he Pulleys Application. 
10 1,420 Each driving one two-beater Kitson breaker. 
7.5 1,420 Each driving one two-beater Kitson finisher picker. 
5 1,420 | Each driving one single-beater Kitson opener. 
7.5 705 Four 72-spindle slubbers each. 
5 705 | Two 72-spindle slubbers. 
7.5 | 705 Drawing frames, 40 deliveries each motor. 
10 | 705 Drawing frames, 44 deliveries each motor. 
100 720 Driving 64 carding machines. 
125 720 Driving 78 carding machines. 
7.5 705 | 2 Double | Four 72 to 84-spindle fly frames each. 
10 580 | 1 Elevator, 3,000 pounds, 60 feet per minute. 
20 1,440 | 2 Double, | Four 204-spindle ring-spinning frames, each motor. 
25 720 2 Dube 


Z 
9 





_ 





wo 


20 720 , 2 Double Four 96-spindle ring twisters, 3 to 13 ply, on each motor. 


15 1,440 | 2 Double 
20 | 1,430 Driving 22 100-spindle spoolers. 
10 | 4,420 Driving one No. 7 Sturtevant fan. 
7.5 1,420 Driving lap machine. 
5 1,420 Driving lap machine. 
30 1,430 Each driving one five-beater waste machine. 
5 1,420 Willow machine. 
75 480 Driving 12 20-inch looms; two 120-inch looms; one scapper and 
press; more to be added. 
75 480 Driving 16 26-inch, 48 36-inch, 20 48-inch looms. 
75 480 | Driving 20 10-spindle cop winders. 
15 710 Driving 9 six-spindle tube winders. 
30 470 Driving 34 lamp-wick looms, each. 
5 700 Driving 11 heavy sewing machines. 
10 710 Driving 30 sewing machines and 10 small Grommets, riveters and 
presses: 
3 460 1 Driving printing press. 
10 710 Drivirg rope starcher and winder. 
50 470 Driving six ballers, eight braiders, one 72-spindle twister. 
20 710 Driving 10 lamp-wick beamers, two Haskell-Dawes rope singlers, 
two Haskell-Dawes rope doublers. 
705 Driving three warp mills, 250 to 300 ends. 
470 Driving one 148-inch, one 134-inch, three 176-inch, one 120-inch, 
= one 84-inch, six 27-inch looms, weaving heavy 
uck. 
1,420 Driving one hand beamer, heavy. 
455 Driving one 25-yard warp mill, each. 
700 Driving 12 sewing machines, each. 
715 Driving one 90 bv 29-inch double Sterling fan, 400 revolutions 
per minute. 
710 Driving one 8 by 10-inch, 36 revolutions per minute, Knowles 
triplex pump, humidifying system. 
House-water pump. 
Driving one 6 by 6.5-inch triplex boiler-feed-water pump. 
Driving one No. 4 American Moistening Company air compress- 
or, 180 revolutions per minute. 
Dry house. 
Forge shop. 
Driving one 7-foot open-side planer. 
Turret lathe. 
Group machine shop. 
Group carpenter shop. 
Miscellaneous. 
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Cotton-Mill Data—Sheet No. 2. 








Plant No. 2. This is a 7,280-spindle mill which receives cotton in bales, puts it through all processes, and 
turns out as finished product yarn and cotton duck. Plant runs ten hours per day, six days per week. 

Electric power used only for weaving and twisting. 

Total connected horsepower, 135. Total number of motors installed, 3. Average kilowatt-hours per month, 


25,217. Kilowatt-hour consumption for 12 months: 

Month Kilowatt-hours Month Kilowatt-hours Month Kilowatt-hours 
JORURTY .ccccccccoes 28,500 PM accdvesescennes 25,300 september ......... 24,200 
PORCURTY cccccecees 28,500 SE 000:5000c knnvees 24,600 EE ie cicasin wwe 23,600 
DE sindnnsadseaen 27,500 DE wtenakvdunawee 22,700 November ......... 24,700 
ROUEN. sncedsunewoene 26,200 PE: cercenvennse 23,500 MOCOMEDEE oo. sce sees 23,300 


The following is a list of the motors with their re spective drives. The supply source is three-phase, 60 
cycles, 4,000 volts. Transformed on premises to 220 volts, three-phase. 

















No. — speed, | Application. 
1 50 900 | Driving eight ‘54-inch duck looms (Crompton & Knowles); six 64-inch 
duck looms (Crompton & Knowles) ; two 84-inch duck looms (Cromp- 
ton & Knowles); two 72-inch duck looms (Crompton & Knowles); 
two 100-inch duck looms (Crompton & Knowles); two 132-spindle 
ring twisters; four small cop winders. 
1 50 900 Driving four 132-spindle ring twisters; and eight 96-spindle ring twisters. 
1 35 720 Driving six 22-inch duck looms (Crompton & Knowles); 12 44-inch 
duck looms (Crompton & Knowles); eight 30-inch ‘duck looms 
(Crompton & Knowles); one 208-inch extra heavy duck loom 
(Crompton & Knowles); one 178-inch extra heavy duck loom 
(Crompton & Knowles); one 160-inch extra heavy duck loom 
(Crompton & Knowles). 








This plant consists of a group of four mills using electric power in certain departments of each mill. 
Plant runs ten hours per day, 6 days per week. 

Total connected horsepower, 782.5. Total number of motors installed, 23. Average kilowatt-hours per 
month, 77,683. 

Kilowatt-hour consumption for 12 months: 


Month Kilowatt-hours Month Kilowatt-hours Month Kilowatt-hours 
ED icicsceesans 67,120 Serr eee 66,950 OIE ceseccesc 96,485 
February ...ccccce. 53,480 Ere eee 70,390 SE peice eeenmea 110,935 
DE <ccheudseanans 76,830 ee eer 62,450 INOVGHIDEP .ccccccce 98,960 
BOE cecsduwveicincen 74,150 PE cicutcaneenas 82,930 POCO oon cvevecs 71,520 


Motor INSTALLATION. 
Load-factor, 18 per cent. 
The following is a list of the motors with their respective drives. Supply source is three-phase, 25 cycles, 
3,000 volts, transformed on premises by two banks of three 100-kilovolt-ampere transformers each. 

















No. | een gerd, Application. 
1 [20 20 750 Driving two 16-inch by 10-foot screw-cutting engine lathes; one 24-inch 
| by 12-foot screw-cutting engine lathe; one 15-inch shaper; one double 
emery wheel; one grindstone; one 16-inch upright drill; one 30-inch 
blower for forges; one horizontal wood-boring machine; one No. 2 
Universal trimmer; one 12-inch by 6-foot wood-turning lathe; one 
30-inch fan (Sturtevant). 

1 100 750 Driving four Kitson five-section hard-waste machines. 

1 30 750 Driving one No. 2 tube winder; three shear-blade wick cutters; two disk- 
blade wick cutters; one power press; one printing press. 

1 100 750 Driving one spooler 60 by 5.75 by 7 by 5 inches; three 72-inch reels; five 
one-spindle tube winders; 20 Seine twine spool twisters; 24 Seine twine 
skein twisters; two Singer sewing machines; one elevator for freight; 

four twme bundling presses; one hydraulic press. 

1 15 1500 Driving 36 six-inch Kitson bale breakers; three Kitson lattice-feed break- 

ers; three No. 7 Monogram blowers. 

1 30 750 Driving one Ingersoll-Rand air compressor. 

1 100 500 Driving one Kitson card and picker waste cleaner; four 36-inch Kitson 


openers with automatic feeders; four 40-inch Kitson breaker lappers, 
one beater; six 40-inch Kitson intermediates with one beater and 
eveners; six 40-inch Kitson finishers with one beater and eveners; 
one waste baling press. 

1 50 750 | Driving two 134-inch—126-inch heavy duck looms (Crompton & 
Knowles); one 54-inch—52-inch extra heavy duck loom (Poole & 
Hunt); one 64-inch—60-inch extra heavy duck loom; one 64-inch— 
52-inch extra heavy duck loom; one 70-inch—62-inch extra heavy 
duck loom; two 82-inch—74-inch extra heavy duck looms; two 
134-inch—122-inch extra heavy duck looms; two 62-inch—56-inch 
medium duck looms; one 15-yard circular warp mill; one 10-spindle 
Lazenby cop winder; one 30-inch—82-inch Mt. Vernon chain beamer; 
one 30-inch—156-inch Poole & Hunt chain beamer. 

1 75 750 Driving one Ingersoll-Rand air compressor; one 10-kilowatt, direct-cur- 
rent generator; one 190-inch—176-inch heavy duck loom; one 178- 
inch—165-inch heavy duck loom 











1 100 ‘ 750 Driving 100 medium duck looms. 

8 5 1500 Driving four Kitson intermediates and four Kitson finisher lappers on 
each motor. 

1 75 750 Driving three 5-beater waste machines. 

3 7.5 1500 Driving three Kitson breaker lappers. 

1 25 1500 Driving three Kitson two-beater openers. 
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on the four-frame drives, are mounted 
either on post directly adjacent to ma- 
chine, as in the case of the individually 
driven pickers, or mounted in groups 
on iron frame work in the window 
spaces as in the case of the four-frame 
drives on twisters, spinning frames, 
slubbers, etc. 

The motor installation consists of 
130 motors of a total capacity of ap- 
proximately 2,200 horsepower, driving 
general cotton-mill machinery, as well 
as carpenter shop, a machine shop, a 
blacksmith shop. The various motor ap- 
plications are given in the accompany- 
ing motor schedule. Some typical ap- 
plications are shown in the illustrations. 

The picker-room machinery is all in- 
dividually driven, the motors being 
mounted directly on the “A” frames 
of the machines and belted direct from 
motor shaft to beater shaft of picker. 
The card room is group driven by 
two large motors; drawing frames are 
group driven by small motors, and 
slubbers are driven two and four frames 
per motor. 

Fly frames and 


spinning frames 
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twisters are all driven by the so-called 
four-frame motor drive, the motors be- 
ing mounted on the ceiling and pro- 
vided with a double pulley on each end 
of shaft to which the four frames are 
belted direétly. Spoolers are group 
driven. All looms and winders are 
group driven, but individual drive on 
some of the large looms is being con- 
sidered. 

All motors are of the squirrel-cage 
induction type, many of them being 
designed especially for téxtile service. 

The method of mounting the motors 
on the ceiling is shown in one of the 
illustrations which shows the mounting 
of four-frame, 20-horsepower motor in 
the spinning room. The stringers are 
6 by 8 inches, yellow pine, this size 
being adopted for even the smallest 
motors as it comes within the specifi- 
cations of “slow-burning” material. In 
the case of the 100-horsepower and 
125-horsepower motors, each single 
stringer is reinforced by bolting two 
additional stringers to it. All other 
sizes of motors are hung from two 
stringers as shown in illustration. 
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The lighting is laid out for three- 
phase distribution, as it was feared 
that trouble might develop from flicker- 
ing on the 25-cycle circuit unless this 
were done. The three-phase service is 
supplied from a _ 100-kilovolt-ampere, 
13,000-volt to 115-volt, three-phase 
transformer. The wiring layout has 
been designed so that the two middle 
rows of lamps are controlled separately 
from each of the outside bays. This 
permits the lighting of the middle 
length of the mill in the early part of 
the afternoon or on a cloudy day. The 
control is further divided on the two 
lower floors so that one end of the 
mill can be lighted independently of 
the other end. 

The lighting units range in size from 
60-watt to 250-watt tungsten lamps. All 
lamps are fitted with metal reflectors 
and are mounted from 10 to 12 feet 
above the floor level. It might be noted 
here that the 25-cycle lighting has 
proved entirely satisfactory in all por- 
tions of the mill, the flickering of the 
lamps not being pronounced enough to 
be perceptible. 


Commercial Practice 


Management, Rates, New Business 





Municipal Plant Effects Economy 
by Buying Power from Private 
Company. 

As a result of abandoning its isolated 
generating plant and buying its energy 
supply from the Boston Edison Com- 
pany, the town of Wakefield, Mass., a 
northwestern suburb with about 11,000 
population, has been enabled to reduce 
its maximum net commercial rate from 
12 to 10 cents a kilowatt-hour, begin- 
ning April 1. 

The town established a municipal 
lighting plant in 1894, producing both 
gas and electricity. During the past 
year or two the demand exceeded the 
generating capacity and the town pur- 
chased an auxiliary supply of energy 
from the municipal plant of the adja- 
cent town of Reading. October 19, 
1914, Wakefield entered into a contract 
with the Boston Edison Company. The 
total energy delivered to the Wakefield 
switchboard in 1913 was 392,953 kilo- 
watt-hours, of which 265,373 kilowatt- 
hours were generated at the town’s 
steam plant and 127,580 kilowatt-hours 
procured from Reading. In 1914. the 
town ‘generated 210,155 kilowatt-hours 
up to October 19, and had bought 104,- 


627 kilowatt-hours from the town of 
Reading, and since that date has 
bought 111,580 kilowatt-hours from the 
Edison Company. Current bought 
from both sources cost $4,739.98, or 2.19 
cents per kilowatt-hour. Current gen- 
erated at the town’s plant cost about 
4.5 cents a kilowatt-hour, including in- 
terest! and depreciation. 

The plant, which is now offered for 
sale, consists of two 125-horsepower 
McIntosh, Seymour & Company hori- 
zontal engines, each of which drove a 
90-kilowatt alternating-current General 
Electric generator, rated 2080/2300 
volts. There are two 5.5-kilowatt Gen- 
eral Electric exciters. The apparatus 
was not discarded because obsolete, but 
the fact that the demand had greatly 
exceeded the capacity made it neces- 
sary either to install a larger generat- 
ing equipment, or else purchase energy 
from another source. The tendency of 
the times in resorting to large central 
stations as the economical source of 
electrical supply is in the Wakefield 
case again exemplified. 

Electricity is delivered, over a spe- 
cial pole line built for the town from 
the Stoneham-Wakefield line. This 
transmission line is of sufficient capaci- 


ty to serve the town for many years. 
Under a special arrangement, the cop- 
per wire is rented to the town. 

The greatly reduced cost of current 
at the switchboard, and especially the 
very low cost of non-peak energy, it is 
expected, will enable the town to build 
up a large power load, and thus pro- 
mote local industries. The net rate 
runs from 7 down to 3 cents. 

pe ee ees 
Testimonial Advertising Effective 
in Louisville House-Wiring 

Campaign. 

Testimonials of home owners who 
have contracted for electric lighting in- 
stallations, with pictures of their home, 
are being used by the Louisville (Ky.), 
Gas & Electric Company, in its news- 
paper advertising to further its home 
owners’ house-wiring campaign, atten- 
tion being directed especially toward 
the cottage owners of the city, which 
the company is making a special effort 
to interest. The first of the series con- 
tains a three-column cut of the cot- 
tage of C. H. Deehne, a frame affair 
and a typical working man’s home in 
Louisville. ‘Underneath is the follow- 


ing: 
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“It cost just $23.94 to equip the six 
rooms of this modest but comfortable 
home for electric service. C. H. Deehne, 
the owner, 930 South Shelby Street, is 


well satisfied with the _ installation, 
which consists of one two-light fixture, 
two one-light chain pendant fixtures, 


three drop cords, complete wiring and 
Mazda lamps.” 

Robert Montgomery, manager of the 
commercial department of the compa- 
ny, said that there was a wealth of these 
testimonials Cottage owners 
who have taken advantage of the re- 
announced offer to equip four- 
room for electric service are 
generally willing to permit pictures to 
be taken and to tell of some of the 
advantages they have obtained. The 
one-month’s free service is attracting a 
many house owners and one 
salesman for the company is credited 
with 60 signed contracts in 30 days. 

The proposal is working out in an in- 
teresting way among the smaller homes 
of the city, both when they are owned 
by their occupants and when owned by 
landlords. In some cases the tenants 
the work themselves, pay- 
ing for it; some have prevailed on the 
landlords to make the installations by 
agreeing to pay a dollar a month more 
on the rent; some cases are on record 
by which the tenants make the 
provement and pay for it, withholding 
stated amounts from their rent pay- 
ments until the obligation is cleared up. 


available. 


cently 


houses 


good 


have done 


im- 


+e 
A Campaign for Increasing Hours 
of Show-Window Lighting. 
The 
pany 
paign to induce merchants to keep their 


Power & Light Com- 
undertaken a cam- 


Dayton 
has recently 
show windows lighted for longer peri- 
ods at night and considerable newspa- 
per advertising has been done to im- 
press upon the business men the value 
of well lighted stores and windows. In 
effort the central station had the 
co-operation of the Greater Dayton As- 


this 


sociation and other civic bodies and re- 
cently the local newspapers have sup- 
ported the campaign editorially. In an 
editorial entitled “More Light,” one of 
the dailies says: 

“We inclined to emphasize the 
appeal of the local lighting company 
for more illumination at night. If any- 
body shall accuse the lighting com- 
pany of having a selfish motive in the 
agitation, we shall reply that if so com- 
mendable a campaign happen’ to coin- 
cide with the financial interests of the 
company, so much the better. We are 
willing to give its officials credit for 
enough public spirit to want the reform 
effected for the good of the town, apart 
from its own interest. 

“As a matter of fact, nobody seems 
to have thought much about it. The 
lights in the store windows have been 


are 
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turned off at 9 o’clock as a matter of 
habit. It has probably been considered 
as unnecessary and useless—that no- 
body would care if the lights were left 
on for two hours longer. 

“We do not believe that is the case. 
‘Window-shopping’ is a favorite recre- 
ation with many people. Husbands and 
wives are often so situated that the 
only time they have to go down town 
together is at night. Usually they go 
down to the theater, or for some other 


entertainment, and expect to look at 
the show windows before they start 
home. 


“No merchant has a definite idea oi 
the number of sales that have been 
made by his windows. It is certain 
that nearly all of Dayton’s storekeep- 
ers have placed a high estimate on the 
value of window displays.- In view of 


Vol. 66—No. 15 


merchants calling their attention to the 
two principal reasons for better and 
longer show-window lighting as 
brought out in the comment: (1) that 
more people would be brought down 
town in the evening to see the displays; 
and (2) that windows should remain 
lighted for civic reasons. 


“== = 
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“House Electric” at Rockford. 

The accompanying illustrations show 
the exterior and two of the rooms of a 
House Electric which was conducted by 
the Rockford (Ill.) Electric Company 
during the first week in April. Although 
many original and effective advertising 
and sales plans have been prepared for 
the company’s spring house-wiring cam- 
paign it is doubtful if any plan could 
have been carried out that would have 
created greater interest in electricity for 
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AMOI Made-In-Rockford 


April Ist to 10th the Rockford Electric Company will exhibit 
= in their office, 116 South Wyman Street, products of the many masufacturiag plants os 


Never before has the Rockford Public had an opportunity to 
see an exposition covering every branch of industry that Rockford possesses. 


We cordially invite the Public to come and see the enormous- 
part Electricity plays in thre productien of Rockford made goods. 


Twenty-Four Hours Service 365 es 


Sale: 
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Wyman near State Street 
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Newspaper Advertisement Published During Rockford Show. 


the trouble and expense to which they 
are put to dress them attractively, it 
would seem worth while to make them 
visible as long as there are people in 
the street. 

“There is another side—the impres- 
sion that is made upon strangers, and 
there are more of them in Dayton than 
people have any idea there are. Many 
famous attractions bring them here. 
They are all curious to know if Dayton, 
in all respects, equals the reputation 
she has in certain directions. Many an 
impression is not as favorable as it 
might be if there were a later illumina- 
tion of the streets at night. 

“Dayton is well past the small city 
stage. In every important respect she 
is a metropolitan city. The smaller 
details ought to be so looked after that 
everything is in keeping with our 
standing and reputation.” 

Thomas F. Kelly, sales maanger of 
the lighting company, had special let- 
terheads made with this editorial printed 
thereon and letters were sent to all 


domestic uses than the display in this 
house. During one day when a count 
was made of the attendance 850 people 
attended and it is conservatively estimated 
that the total attendance for the week 
aggregated well over 4,000. 

The idea of displaying electrical fix- 
tures and appliances in their natural set- 
tings in the home was conceived last 
year and the success of that display lead 
to the exhibition this year on a greater 
scale. Last year the house, as well as 
all the furnishings, was sold several days 
before the expiration of the exhibit, with 
the result that this spring several build- 
ers offered new homes long before the 
dates for the show were decided upon. 
A modern home on the principal resi- 
dential street of the city was selected, and 
the local house-furnishing stores were in- 
vited to equip the various rooms with 
suitable furniture, pictures, decorations, 
etc. Likewise the electrical dealers were 
given the opportunity to provide the 
many electrical devices for home use and 
fixtures and lamps of the latest design 








ean 
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were installed. A refrigerating machine, 
laundry machines such as washer, ironer, 
dryer, etc., vacuum cleaners and many of 
the smaller appliances were among the 
equipment. Each room was tastily ar- 
ranged and provided with equipment suit- 


“Made in Rockford Electrically” Show. 

To interest manufacturers in central- 
station service the Rockford Electric 
Company arranged for an exhibition of 
the products made in Rockford by cen- 
tral-station power which was held in the 

















Residence in Which Exhibition of Household Devices Was Held. 


able for use in the particular room in 
which installed. 

No effort was made to sell goods or 
to even compile a list of prospects, the 
idea being simply to acquaint the public 
with the many electrical devices and dem- 
onstrate their convenience and economy. 
Small price tags were attached to the elec- 
trical devices and demonstrators from 
the electric company and the dealers 
were constantly on hand. 

During the display the Rockford Elec- 
tric Company advertised extensively in 





Kitchen of House Electric Showing Electric Appliances. 


the newspapers in conjunction with the 
various merchants who contributed equip- 
ment, each of these advertisements call- 
ing attention to the goods on display at 
the House Electric. 

As was true last year the house and 
all furnishings was sold before the close 
of the display and many leads were se- 
cured by the electric company. 


company’s offices April 1 to 10, during 
discount period. On the opening day the 
attendance was over 500 and many ques- 
tions were asked by the visitors concern- 
ing some phase of service, indicating a 
keen interest on the part of prospective 
users. 

The Rockford Electric Company has 
200 power customers representing an ag- 
gregate connected load of 20,000 horse- 
power. Of the 200 customers about one- 
half are manufacturers, the remainder 
being small power users such as laundries, 


butchers, blacksmiths, elevators, etc. Each 
of the manufacturers was invited to ex- 
hibit a sample of the product made and 
about 75 responded to the invitation. 

The display strikingly demonstrated to 
the prospective power customer the great 
diversity of applications to which the 
electric motor is suited. Among the ex- 
hibits were small household devices such 
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as sink cleaners, etc., as well as expensive 
library and dining-room furniture, pianos, 
sewing machines, davenports, etc. Also 
small machines, such as pencil sharpeners, 
as well as large milling machines, pumps, 
gears, forgings, etc. Also a great variety 
of miscellaneous products, including knit 
goods, clothing, woolens, paper boxes, 
hardware, cans, stone products, brooms, 
food products, etc. The accompanying 
illustration is a reproduction of a news- 
paper advertisement run during the show. 


_-s?> 





Vacuum Cleaner Campaign in 
Toledo 

During a 30-day vacuum cleaner 
campaign conducted by the Toledo 
Railways & Light Company, Toledo, 
Ohio, 196 machines were sold at a 
total selling price of $9,250., Hoover 
suction cleaners were handled exclu- 
sively during this campaign and a rep- 
resentative of the manufacturer as- 
sisted the central-station salesmen. The 
city was divided into approximately 20 
districts of approximately 500 resi- 
dences each. A salesman was assigned 
to each district who sent personal let- 
ters to every prospect outlining the 
advantages of the vacuum cleaner and 
inclosing literature. Letters were sent 
each day only to such number of pros- 
pects as the salesman could call upon 
the following day. 

Very little newspaper space was used 
during the campaign but posters were 
used in the street cars during the en- 
tire month. Cleaners were sold on a 
cash and time basis, this being op- 
tional with the purchasers. 





Dining Room of House Electric at Rockford. 


A. K. Young, new-business manager 
of the company, states that this cam- 
paign is being followed this month 
with another one featuring a lower- 
priced cleaner as it is believed that 
there were many who were interested 
but who could not afford one at the 
price of those sold during the last 
campaign. 
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BUSINESS HINTS FOR CON- 
TRACTOR AND DEALER. 


By G. D. Crain, Jr. 


The Professional Aspect. 

The electrical contractor who makes 
it a point to his cus- 
tomers the fact that he is not merely 
in business to do certain prescribed 
work, but that he is able and willing 
to give expert on electrical 
problems, whether or not they involve 
the use of his services, is developing 
a professional his business 
that is bound to be helpful. 

In the first place, the man who is 
regarded as an authority in his line 
first consideration. In- 
cidentally, he makes the customer 
think less of price and more of quality 
work. In the place, legitimate 
use of the professional relationship in 


impress upon 


advice 


phase of 


always gets 


next 


most cases leads to business, because 


it seldom happens that the customer 
is not in a position to use the services 


of the contractor, as well as his ad- 
vice. 

“IT have a call right now,” said a 
successful contractor the other day, 


“from a prominent woman in this town 
who wants me to come out and make 
about the lighting 
arrangements in her house, including 
the installation of some additional fix- 
asked 


some suggestions 


tures. I am constantly being 
the best way to do certain things, and 
by making it a point to give this ad- 
vice freely and cheerfully, without em- 
phasizing the business end of it, I put 
myself in a position to get whatever 
work develops from it.” 

The same thing applies, of course, 
to the exclusive fixture man, who has 
many chances to make suggestions of 
value to his customers and others. 


Do It Smilingly. 

\ certain electrical contractor in a 
large city of the Middle West is for- 
tunate in being able to see the ultimate 
good beyond the immediate loss. 

Not long ago one of his men tele- 
phoned that in handling a wiring job 
in an old house he had stepper through 
the ceiling. The contractor didn’t hes- 
itate a moment. He had the lady of 
the house come to the telephone, told 
her to have her own plasterer and 
paper hanger repair the break to her 
satisfaction and send him the bills. 


“There isn’t anything else to do,” he 
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explained. “The best way out of a pro- 
position like that isn’t to hem and haw 
and try to get the damage settled at the 
lowest possible amount, but to fix things 
to the perfect satisfaction of the custom- 
er. Then, next time, she will remem- 
ber how you handled it, and incident- 
ally will be telling her friends all about 
it. You can't afford to risk your good- 
will in fighting a claim of that sort. It 
may hurt to have to give up the profit 
on that and several other jobs, but the 
accident was unavoidable, and there is 
nothing else to do.” 

The comment was given point by the 
fact that another contractor in the same 
city now has several law suits on his 
hands because of his methods in dealing 
with such cases and refusing to make 
the repairs promptly and graciously. 


in House-Wiring Cam- 
paigns. 


Co-operation 


Some times the central station which 
puts on a house-wiring campaign does 
so without first going over the ground 
carefully with the contractors to make 
sure that the terms, etc., are going to be 
satisfactory to them. That is one of the 
sine qua nons of a successful campaign. 

A certain lighting company had a com- 
mercial manager who was not inclined to 
deal diplomatically with the contractors. 
He planned his campaign, told the con- 
tractors what they were going to get for 
the work, and started ahead. It hap- 
pened that his prices ran low, and the 
better concerns declined the business, with 
thanks. The result was that it went to 
others which were not so well equipped 
to handle it, and there was considerable 
dissatisfaction, first and last, at both ends 
of the line. 

A new man is now in charge of that 
end of the work of the lighting company, 
and before he put on a house-wiring deal, 
which is now running, he got together 
with the contractors, went over the pro- 
position carefully, considered their sug- 
gestions and objections, and got in line 
with them. The result is that the con- 
tractors are now taking jobs on the 
agreed basis, in spite of the fact that the 
margin is narrow and in some cases does 
not suffice to make a profit. 

“That chap is all right,” declared one 
of the contractors, referring to the com- 
mercial manager of the central station. 
“He did everything we wanted him to, 
and we went half way to meet him, so as 
to get the prices down to rock bottom. I 
may lose on one job and make it up on 
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another. But I am well satisfied, any- 
how, because getting this work has helped 
me to hold my force together during an 
otherwise dull period. It has helped to 
move supplies, and thus increased my 
buying capacity, and it has made more 
customers for electrical goods.” 

Evidently co-operation of this kind, 
properly carried out, pays. 


Promote Use of Receptacles. 

The contractor who uses his head can 
often find ways and means to make a 
job more important and valuable and at 
the same time a better proposition for 
the owner. 

One of the points which ought to be 
given attention is that of installing floor 
or wall receptacles in every room. The 
number of current-consuming devices 
now available, and the constant necessity 
of making a connection, is a big argu- 
ment in favor of putting in the recep- 
tacles, especially as it is often decidedly 
inconvenient to have to remove a lamp, 
which is needed, in order to make way 
for a fan, curling iron, vacuum cleaner 
or other appliance. 

“When I have a wiring job in which 
a number of receptacles are not speci- 
fied,” said a contractor, “I point out to 
the owner the advantage of supplying 
them, showing how it is practically cer- 
tain that various articles will be pur- 
chased from time to time that will re- 
quire connections, and the great conveni- 
ence of having the receptacles already 
there. Almost invariably I get the order 
to go ahead and install them. 

“And it is well to remember that the 
absence of receptacles frequently pre- 
vent sales of merchandise. Often 
the salesman gets the prospect inter- 
ested in the goods, but loses the sale be- 
cause the purchaser doesn’t happen to 
have his house equipped with wall or 
floor outlets and isn’t inclined at that 
moment to have them installed. When 
they are put in originally, the sale of 
the goods is made much easier.” 

A real-estate dealer recently said that 
the presence of wall receptacles in the 
upper rooms of a house helped him to 
make a sale. The prospective pur- 
chaser was looking at it, and said that 
he was afraid, in the absence of an at- 
tic, that the second floor would be hot 
in summer. The dealer called attention 
to the provisions for ventilation, and 
.then pointed to the receptacles, indicat- 
ing that fans could readily be put in 
if they were needed. The customer 
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liked the idea so well that his objec- 
tions were overcome and he bought 
the house. 

0 


Attachment Plugs. 

Having had many years of expe- 
rience in the repair business and hav- 
ing learned these facts, I venture to set 
them down. 

Many manufacturers send out their 
small household appliances with a tag 
attached warning the user to not turn 
the device off at the socket but use the 
detachable plug fitting the article. The 
recent makes of sockets will stand 
switching on and off any device of 500 
watts or less, but there are thousands 
of homes with the older types in use. 
Now I always advocate a detachable 
attachment plug for use in the socket 
and instruct patrons to turn the device 
off and on by pulling this plug and not 
the one on the appliance, and to make 
sure that the plug is on the appliance 
and the socket turned on before put- 
ting this plug into the female end, 
thereby giving current to the article 
in question. 

Plug and contact pins on the de- 
vice, no matter of what make, will 
gradually wear off at the ends and 
become pitted throughout their length, 
caused by making and breaking the 
circuit, causing heating which in many 
cases burns the wire loose under the 
contact screw. The average housewife 
or family man does not understand 
that he should file or clean them. The 
result is the necessary purchase of a 
new plug to fit the device, which may 
be one of a hundred different makes 
and not always on hand by the local 
contractor or lighting company. In- 
convenience in not having-the device, 
and loss of revenue by the lighting 
company, are among the results. Now 
I have carefully watched some results 
after explaining my method and where 
the woman has got the habit of always 
having her cord on the toaster or iron 
before inserting the detachable attach- 
ment plug or pulling it, the plug and 
contacts on the device were in perfect 
condition; attachment 
plug can be quickly put on and is al- 
wherever there is cur- 


whereas a new 


ways on hand 
rent available. 

\ little stunt | 
attachment plugs might be of interest, 
I take the the standard 


knot in it and put the skinned ends un- 


use with detachable 


cord and tie 
der the screws of the cap; then turn it 
upside down and fill the recessed lit- 
tle cup with sealing wax flush with rim. 
It makes a nice looking job and keeps 
the wires firmly in place, is a good in- 
sulator, and prevents the little stray 
ends of-the cord which sometimes work 


loose where not soldered, from causing 
a short-circuit. 


J. D. Lewis. 
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PRECAUTIONS TO BE OBSERVED 


IN INSERTING CARTRIDGE 
FUSES. 

By T. H. Reardon. 
On numerous occasions wiremen 


have had their hands severely burned, 
their faces scorched and their vision 
either temporarily or permanently im- 
paired owing to the fact that proper 
discretion was not used in the matter 
of replacing cartridge fuses having an 
ampere capacity of from 60 to 100 
amperes and upward. 

If a fuse blows as the result of a 
common overload, it has probably 


2-Phase 550-Volt 
line ; 


ULL 


Fig. 1.—Lamp Bank for Testing Fuses. 
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carried the overload during the time 
limit of 15 or 20 seconds and a similar 
fuse inserted in its place would do 
precisely the same thing provided the 
same demand for current existed. 
Unfortunately many times, espe- 
cially in the case of long lines of in- 
duction motors that are either thrown 
directly on the line by means of sim- 
ple rotary oil switches, or that are 
cut in with compensators that lack no- 
voltage-release devices, it may and 
does sometimes happen that all the 
motor equipment in a room, or at 
least a large part of it, may remain 
connected after the current goes off. 
Imagine a condition like this, and 
have regard for the fact that the start- 
ing current required by apparatus of 
this kind is four or five times as great 


110-Volt 3O0-Watt Lampe 





Resistance Unit 


ae 





Fig. 2.—Lightning-Arrester Resistance. 


normal operating current; it 
that if a 


100-ampere 


the 
follows 


as 


wireman should in- 


sert, say, a fuse in a line 
fuse box, to replace a blown fuse, the 
enormous rush of current.would cause 
such a fuse to blow with the violence 
of explosion. 

It is necessary, therefore, before in- 
serting a fuse, to make a reliable test 
and that the circuit is not 
closed by a path of low resistance. 

A voltmeter is something entirely 
to part of the 
wireman’s outfit, 


it will be necessary to have recourse 


ascertain 


elaborate form a 


rough-and-ready 


too 
so 
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to that exceedingly useful device 
known as the lamp bank, which can 
be conveniently made up in a compact 


form so that it will fit in the coat 
pocket and always be ready when 
needed. 


A lamp bank for the pocket can be 
made up in two different ways, accord- 
ing to the personal preference of the 
wireman, and both types, if used prop- 
erly and with an ordinary degree of 
intelligence, will give satisfactory re- 
sults and can be used to make a great 
variety of tests. 

The bank shown in Fig. 1 is made 
up for 2-phase three-wire circuits and 
may be connected across the outside 
wires, 778 volts, or from outside wire 
to middle wire, 550 volts. 

As the lamp bank is usually made 
up by arranging five 110-volt, 30-watt, 
finger-bulb, carbon-filament lamps in 
series (140-volt lamps would be bet- 
ter) the series should be connected 
only momentarily to the outside wires 
where the potential is 778 volts. 

The five lamps arranged thus are 
placed in the smallest receptacle that 
will properly contain them, and the 
terminal connecting cords, which 
should be rubber-covered, can be so 
arranged that by means of plug con- 
nections, it will be possible to use any 
number of lamps from one to five, 
thus adapting the lamp bank to a con- 
siderable range in voltage. 

Before inserting a fuse, the gap in 
the circuit, i. e., the upper and lower 
clips in the fuse box, are connected by 
means of the lamp bank, as shown in 
Fig. 1, when, if a closed circuit exists, 
illumination will be obtained and the 
wireman must exercise great caution. 
In case illumination is not obtained, 
the bank should be tested across live 
clips in the top of the box to prove 
that the lamp bank is _ intact—this 
should be done in every instance as 
the lamp bank may fail at any time. 

If illumination is obtained in the ver- 
tical test, the lamp bank not being a 
piece of highly Sensitive apparatus, will 
not whether the circuit is 
closed by a path of high or of low re- 


indicate 


sistance and extreme caution must be 
the wireman’s watchword. 

\s the series of 30-watt lamps passes 
but 0:27 ampere on a 550-volt connec- 
tion if the circuit is closed, unless the 
resistance is pretty high the bank will 
show full candlepower. 

Sometimes a ground of comparative: 
ly high 
switch connections, or the insulation re- 


resistace may exist in oil- 
sistance of the coils in a compensator, 
or the stator winding in an induction 
motor, may have weak insulation, thus 
forming a high-resistance ground in all 
of which cases the wireman uust 
ceed with great 

In making the test for safety in in- 
pair of 


pro- 
caution. 


serting cartridge fuses, one 
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clips should be tested, a fuse inserted, 
the next pair of clips tested and an- 
other fuse inserted, and so on to the 


last. 

The insertion of the first fuse may 
be unattended with danger, while the 
of the second fuse may es- 
the conditions of short-cir- 


insertion 
tablish all 
cuit. 
Where water has found its way into 
floor junction boxes, or possibly into 
boxes should be 


switches, fuse 


out 


oil 
tested 


with the full line voltage 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


30-watt lamps that it replaces in the 
device. 


The right length to use must 
be ascertained by trial. 
—~--e—___ 


Keeping Stock in Order. 

The profit to be made in the electrical 
contracting business depends, just as 
in any undertaking, on the manner in 
which the business is conducted, effi- 
ciently or otherwise. One of the very 
important things is to reduce the 
amount of labor required to do a job, so 
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Use of Bread Tins on Shelves. 


applied 
bank before any heavy fuses are in- 
serted. As circuit trouble may develop 
at any instant, as by the carelessness 
or ignorance of another employee, the 
wireman should not feel absolutely se- 
cure, even after making a reliable test. 
He should at all times when engaged 
that is attended with short- 
circuit dangers work with 
down and with his hands covered with 
light leather gloves. 
Short-circuit flashes have no poten- 
tial difference, so to speak. It 
necessary to wear gloves that possess 
sim- 


in work 
his sleeves 


cotton or 


is not 


high insulating properties; it is 
ply a heat effect of very brief duration 
that is to be guarded against. 

Wiremen should have dark 
glasses always with them, to be used 
only when short-circuit effects can be 
anticipated. 

\ little regard for what is suggested 
in the preceding will promote safety 
and the writer would modestly suggest 
to those interested in lower- 
ing their accident percentage, that ac- 
tions speak louder than words, and that 
when employer and employee work in- 
these 


also 


who are 


telligently together along lines 
some highly creditable results will be 
obtained. 

The Fig. 2 differs 
from the arrangement in Fig. 1 only 
by discarding four lamps from the de- 
vice shown in Fig. 1 and substituting 
therefor a piece of lightning arrester 
fuse, about %-inch in diameter and 
about two inches long. This material 


of clay and _ graphite 


lamp device in 


is composed 


molded and baked in a retort. 
A piece of the size described will 
have 


as much resistance as the four 


as directed through the lamp that it pays to have the shop and stock 


arranged so the workmen can get out 
material and find stuff needed in the 
shortest possible time. Our shop for- 
merly had the usual shelving about 12 
inches deep and sections about every 
three feet with the shelves 12 inches 
In this space the cartons of 
package goods were stacked and the 
broken packages soon were scattered 


and fell 


below and soon we had a mixture which 


between. 


about down to other shelves 


to keep sorted as the 


much 


cost as 
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but which we found too expensive to 
use on a large scale, we simply put in 
extra shelves so that now we have only 
six inches between the shelves and put 
in regular bread tins, of the common 
black kind which were rather old stock 
for the hardware man and we got them 
cheap. In these all the broken pack- 
age goods are kept and the extra shelv- 
ing gives us twice the space we had 
before, as with 12-inch shelving the 
shelves were seldom filled to the top. 
We also got an old pattern case from 
the dry-goods store which will just take 
a cigar box in the divisions. Into old 
cigar boxes we put all fixture parts, 
fastening a sample on the outside by 
boring a hole for one-eighth-inch pipe, 
which most small fittings are, and us- 
ing a close nipple and a one-eighth-inch 
leck nut on the inside. Our part stock 
1s now in orderly shape. If one will 
follow this plan, it will be surprising 
how much time is saved in getting out 
material for a job and how much neater 
and better the shop will look. 

For our screws we use a shelf about 
36 inches long with shelves about 4 
inches apart and 8 inches deep. Into 
this we set “muffin tins” of the deep 
kind. This makes a good place for the 
many different kinds of small screws, 
etc., used in our shop, and by keeping 
all larger quantities of wood screws in 
small bread tins and cigar boxes, all 
of which are chained to the front of the 
shelf by small furnace chain, no boxes 
can be removed entirely, but still far 
enough to get the screws out. 

Altogether we feel well repaid for the 
time and comparatively small expense 
entailed in making these changes. If 
any contractors ever get all wrought 
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FRonT View 


Muffin Tins 


goods were worth themselves. We had 
trays for fixture and other small parts 
with divisions for the various articles. 
We found that these small parts got 
into the wrong compartment, this be- 
ing especially true of screws, and it 
seems as though we had the shop boy 
busy all the time sorting these things 
out, only to have them get back into 
the same state of disorder again in a 
short time. 

After some study during which we 
were about to buy the regular drawer 
cases now put out by several makers, 
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Holding Screws. 


up trying to find some small article 
to make a repair while a customer is 
waiting, but don’t just remember where 
it was placed, it would pay to try the 
arrangement suggested and see how 
much more satisfactory it is to have 
things where they can be located in 
an instant, no matter how little used. 
Such articles may be, sometimes they 
will be, wanted and probably in a hur- 
ry, and it pays to have everything in 
the shop arranged systematically and 
this work can be done in dull periods. 
E. M. Raetz. 
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IDAHO. 

Southern Idaho Power Companies. 
An interesting development in the 
competitive situation in Idaho has just 
been made public in the announcement 
of the merger of the Idaho-Oregon 
Light & Power Company, The Idaho 
Railway Light & Power Company and 
the Idaho Power and Light Company. 
This action has put an end to the costly 
competition in which the three com- 
panies have been engaged for the past 
two years. The history of competition 
has again repeated itself and Idaho af- 
iords another illustration of the futility 
of relying upon the maintenance of ac- 
tive competition for any length of time. 

The National Securities Corporation 
has been organized to take over the 
competing power companies. Plans 
are now being formulated for the oper- 
ation of these companies by an oper- 
ating company to be organized as a 
subsidiary to the holding company. 
This is probably the initial move toward 
placing all power companies in south- 
ern Idaho under one control. 

All conditions necessary to the form- 
ing of the merger will probably have 
been complied with by April 10, which 
is the date set for the turning over to 
the National Securties Corporation of 
Idaho-Oregon securities. The com- 
panies have already ceased their fight 
and the Idaho Power and Light Com- 
pany has discontinued the work that 
was in progress on the building of an 
extension into the south side field. 

The companies have been operating 
at a loss, but the complete elimination 
of the warring factions will discontinue 
the waste of unwise investment in du- 
plicate property and will divert the 
money into the proper development of 
the territory. 


INDIANA. 

Richmond Municipal Light and 
Power Plant—The Commission has 
completed its valuation of the property 
of the municipal plant and the plant of 
the Richmond Light, Heat and Power 
Company. This valuation has been 
made to determine the basis for rates 
to be charged for service from other 
plants. The city’s plant is valued at 
$355,752 and the private company’s 
property is valued at $161,500. The 
city officers have objected to the value 
placed upon their property and con- 
tend that it is excessive by at least 
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Conducted by William J. Norton 
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$100,000. It is the desire of the city 
to reduce rates while if the Commis- 
sion fixes the rates on the city’s plant 
on the basis of the new valuation, elec- 
tric lighting and power rates in Rich- 
mond will increase; and as the Com- 
mission has held that the city and the 
private company’s rates must be uni- 
form, the latter will, it is asserted, reap 
the benefit of high rates on a low val- 
uation, thereby receiving a larger re- 
turn on its investment than the city. 





MASSACHUSETTS. 

Turners Falls Power Companies. 
The Board has granted the joint ap- 
plication of the Turners Falls Power 
and Electric Company and the Turn- 
ers Falls Company relative to the con- 
solidation of the latter company with 
the former. The Turners Falls Power 
and Electric Company is also author- 
ized to issue 25,000 shares of additional 
capital stock for the purpose of effect- 
ing such consolidation. 

In granting the right to consolidate 
the Board says: “Since the organiza- 
tion of the power company in 1907, 
while the two corporations have not 
had a common ownership, there has 
existed a sufficient community of in- 
terest in their management to lead to 
the development of their respective 
properties as integral parts of one sys- 
tem, and the proposition to make their 
physical union complete by their legal 
merger may, in the opinion of the 
Board, be of distinct advantage to the 
public interest. It should insure more 
economical financing of this important 
undertaking than might be possible 
were the two corporations to remain 
separate. It will simplify the relations 
which this system will hereafter have 
to the public which it will serve either 
directly or indirectly through the lo- 
cal supply companies to which it fur- 
nishes electricity. By reason of the 
proposed consolidation the facilities 
for furnishing and distributing elec- 
tricity will not be diminished, and no 
increase will be effected in the aggre- 
gate capital stock or in the aggregate 
debt of the two corporations.” 





OHIO. 

The Hocking Valley Railroad Com- 
pany.—The Supreme Court has upheld 
the order of the Commission requiring 
the Hocking Valley Railroad Company 









QQ, oomawa»pEEdHA SS 0 L100 
DW ‘wo gM ARAEEAEEEIAIIIALAL_L, ,]] |  .§F.Fe"™_.'FTF Hl Bblb’>é" N 






interurban service 


to restore electric 
in Jackson county. The company, find- 
ing that the operation of its electric 
line between Jackson and Hamden was 
unprofitable, abandoned the service and 


substituted steam trains. The com- 
munities along the line which were de- 
pendent upon this company for electric 
light and power service were left with- 
out such service. The Commission or- 
dered the electric service restored and 
the decision held that after a utility has 
gone into a community, offered a serv- 
ice, supplied it for years, and the com- 
munity has developed to the modern 
trend of the service, it cannot at will 
withdraw and leave that developed 
community without the service. (ELEc- 
TRICAL REVIEW AND WESTERN ELECTRICIAN, 
September 12, 1914, p. 523.) The rail- 
road appealed to the court from this 
decision. The opinion of the court 
says: “An order of the public utili- 
ties commission requiring a railroad 
company to continue an interurban 
service on a portion of its road, under 
the circumstances of this case, is not 
unlawful or unreasonable and is not a 
denial of due process of law or the 
equal protection of the laws or a tak- 
ing of property without compensation.” 

The Cincinnati Traction Company.— 
The Supreme Court overruled the ap- 
peal of the city of Cincinnati from 
the order of the Commission which re- 
fused to approve a city ordinance. The 
ordinance in question required the Cin- 
cinnati Traction Company to build an 
extension which the Commission 
deemed would be unsafe. The court 
says: “The requirements of a city or- 
dinance, directing a street railway 
company to construct extensions of its 
lines, are subject to review by the pub- 
lic utilities commission, which is au- 
thorized, upon hearing, to determine 
whether the requirements of such or- 
dinance are just and reasonable.” 

“If the commission finds that oper- 
ation of cars over the proposed 
route would entail unusual and unwar- 
ranted dangers and jeopardize the lives 
of passengers, it is authorized to re- 
lieve the street railway company from 
the obligation sought to be imposed by 
the ordinance complained of. Such or- 
der of the commission will not be re- 
versed upon review by this court when 
it does not appear from a consideration 
of the record that it is unlawful. 
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Questions and Answers. 


All readers of the Electrical 
Review and Western Electrician 
are invited to submit questions 
and answers to this department. 
Full names will not be printed 
except where the writer indicates 
his willingness therefor. Anony- 
mous communications will not 
be considered. Questions relating 
to electrical matters of any kind 
will be inserted. Answers from 
our readers should be received in 
this office preferably within ten 
days of the date of publication of 
the question, and will be published 
in a subsequent issue. Payment 
will be made for all answérs pub- 
lished. 




















Questions. 

No. 275.—Exuaust FAN For RESTAU- 
RANT.—In a restaurant 50 by 80 feet in 
floor area would the slight added cost of 
a motor-driven exhaust blower installed 
in the adjoining kitchen and connected 
to a concealed pipe with several inlets 
along the rounded cornice of the room 
not justify itself in improved ventila- 
tion compared to using two ordinary ex- 
haust fans installed in the upper part of 
rear windows, one in the kitchen and one 
in the restaurant?—S. P. F., Detroit, 
Mich. 

No. 276.—Moon.icut.—Although the 
matter may not be electrical, I venture 
to ask through your columns the reason 
for the different color of the moon when 
observed late on a bright afternoon be- 
fore full moon and when seen ordinarily 
on a clear night. In the former case it 
seems very white, while in the latter it 
has a distinct tinge of yellow.—D. L., 
River Forest, IIl. 

No. 277. Brince Mortors.—Is it neces- 
sary to operate lift or draw bridges by 
means of direct-current motors or can 
this be done satisfactorily by induction 
motors with secondary resistance con- 
trol? I have been told by a bridge en- 
gineer that direct-current machines must 
be used even though the only available 
supply is three-phase, 60-cycle current.— 
D. A. T., Chicago, Il. 

No. 278—SpeecH MAKING By TELE- 
PHONE.—Is it feasible to arrange a 
tem of loud-speaking telephones to enable 
a prominent public speaker to address at 
the same time not only the audience gath- 
ered at the meeting hall, but also 
people assembled in overflow meetings 
near by Has this ever been done and 
with uccess ?—H. N., Philadelphia, 


Pa. 


SsvVs- 
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Answers. 

E1 THAWING.—The 
to a motor-driven pump be- 
came electric thawing was 
tried, but with no favorable result. The 
pipes were three inches in diameter and 
about 60 feet long; they were partly un- 
derground and partly submerged in water. 
How should the thawing apparatus be ar- 
ranged and how much power should be 
applied and for how long a time ?—H. S., 
Verdun, Que., Canada. 


No 


water 


25S ECTRIK 
pipes 


frozen and 


It has been found through experience 
that the use of electricity is the most 
economical method for thawing frozen 
water pipes. However, conditions are so 
varying that it is practically impossible 
to lay down any set rules as to proper 
current and voltage values and length of 
time required. 

In general, the amount of current de- 
pends on the size of pipe and the depth 
below the surface of the ground, while 
the required voltage depends on the 
length of the pipe or section thereof to 
be thawed. Large pipe, whose resistance 
is low, will require more current at-lower 
voltages than small pipe, other things 
being equal. The time required general- 
ly varies inversely as the square of the 
current. It should be noted that the use 
of extremely high current values for a 
short length of time is not considered safe 
practice, owing to the resulting danger 
to pipe lines and fixtures. It is safer to 
use smaller current values for longer 
periods, obtaining the same results with 
nearly the same kilowatt-hour expendi- 
ture. 

Experience has shown that 30 to 50 
volts is the best voltage and 500 amperes 
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per conductors tightly twisted on, in 
order to insure good electrical contact. 
Inasmuch as current and voltage and 
time values used for pipe thawing in 
various sections vary so greatly, due to 
local conditions, the above values may 
have to be changed in order to insure 
success. This can be accomplished very 
easily by adjusting the water rheostat or 
by increasing or decreasing the time. 


Table |. 

Pressure Time Energy 

(Min.) (K.W.H.) 
5 0.42 


Current 

(Amperes) (Volts) 
250 20 

300 

150 

110 


Length 
(Feet) 
50 
70 
100 
120 


16 
20 


110 


45 
15 

Table I gives values of current, voltage 
and time that were used in thawing one- 
half-inch pipe of various lengths, all un- 
der the same physical conditions. By ap- 
plying Ohm’s law it can be seen that the 
resistance of the pipe varied considerably. 


Table Il. 

Length Diameter Current Pressure Time 
(Feet) (Inches)(Amperes) (Volts) (Minutes) 
75 1.25 175 115 30 

2.0 150 30 
0.75 300 23 
78 250 30 
0 140 17 

20 


0 500 
In Table II are given some values of 
current, voltage and time necessary to 
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Main 
line 


Voltmeter Ammeter 





[i] Water Fipe Lily 
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Transformer 
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Water 
Rheostat 


No. 268.—Electric Thawing Connections. 


the best current for thawing mains up to 
six inches in diameter. Care should be 
taken to insure good electrical joints, as 
any resistance in the circuit other than 
the pipe will absorb useful energy that 
would otherwise be utilized in thawing. 
Several manufacturing companies have 
developed special transformers for pipe 
These 
signed with a high magnetic leakage so 
that 
crease in the secondary voltage. 


thawing. transformers are de- 
heavy currents cause a rapid de- 
By this 
method of design, the short-circuit cur- 
rent of the transformer is kept within 
safe limits. A common distributing trans- 
former can be used to good advantage 
This 


have the same effect as 


by placing a-choke coil in series. 
choke will 
the inherent high magnetic leakage of the 


ce vil 


special transformer 


For a three-inch pipe 60 feet long, 
partly underground and partly in water, 
it is suggested that a current of 300 am- 
peres at a potential of 50 volts be used. 
The time 
mately 20 minutes. 
shown in the diagram herewith. 


in 


should 
The connections are 
A water 
rheostat the 
cuit so that the current can be adjusted 
to the proper value. The sections of the 
where the are made 
be carefully cleaned and the cop- 


required be approxi- 


should be inserted cir- 


pipe connections 


should 


thaw different sizes of pipe. Local con- 
ditions have influenced these values to 
such an extent that only a general idea 
can be -gained—C. P. A., Wilkinsburg, 
Pa. 


No. 272.—E.ectric SHocx.—In the case 
of electric shock, which is more danger- 
ous, (a) direct current or alternating cur- 
rent, (b) high frequency or low fre- 
quency, (c) high voltage with small cur- 
rent or low voltage with large current? 
T. J. S., Butte, Mont. 


My experience and observation of the 
fatality of an electric shock shows that 
it does not altogether depend upon the 
nature or the strength of the current, 
but the contact resistance 
of the body and the ground and the 


more upon 
physical condition of the person receiv- 
ing the shock. A number of shocks re- 
ceived from 110-volt circuits have proved 
fatal, while some received from 11,000, 
33,000 and 60,000-volt circuits have not. 
The higher voltages seem to travel on 
the surface of the body instead of with- 
like the 2,000-volt 
leave very severe burns, if not causing 
instant death. I think that the 2,000- 
volt currents the dangerous 
and have more deaths to their discredit. 

Last year a us 
walked under an 11,000-volt line carrying 
a long iron rod on his shoulder which 


in, currents, which 


are most 


man working for 
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touched the wires. He was knocked 
down and badly shaken up, but was un- 
injured. A number of years ago, due 
to a controversy as to the danger of 100 
volts, $1,000 was offered to any person 
who could stand 100 volts alternating 
current. The conditions were that both 
hands be immersed in a weak solution 
of caustic potash for a short time in 
separately insulated vessels connected 
to the source of pressure. The voltage 
was then raised gradually to 100. The 
money was never awarded.—R. F. C., 
Minersville, Cal. 

Electrical fatalities, ignoring the ef- 
fects of burns and the inhalation of 
cuprous and other fumes, are due to 
the passage of current through the vital 
organs and tissues of the body, produc- 
ing electrolytic effects, destroying cell 
life and paralyzing heart action. At 
commercial frequencies—that is, fre- 
quencies from zero to 133 cycles per 
second—the current flowing is depen- 
dent upon the resistance of the body 
and the applied voltage, as expressed 
by Ohm’s law. The resistance of the 
human body vaties widely with differ- 
ent individuals from about 500 ohms 
and upward, and even with the same 
individual from time to time on ac- 
count of varying amounts of moisture 
in the tissues and skin, etc. The effect 
of dynamic electricity upon the neuro- 
muscular system is to produce muscu- 
lar contraction. These contractions are 
due chiefly to the changes in intensity 
of the current, and the more sudden 
the current changes the greater the 
amount of contraction. 


With direct current the muscles con- 
tract and remain so, for an appreciable 
length of time at any rate, whereas 
with alternating current the effect 
seems to be one of contraction and re- 
laxation. Up to 400 volts, above which 
voltage either direct current or alter- 
nating current should be considered 
dangerous and on a par, so far as the 
result of accidental contact is con- 
cerned, direct current is the more dan- 
gerous, because at the first instant of 
shock the muscles immediately con- 
tract, and may cause the person receiv- 
ing the shock to be drawn against the 
live conductors or other source of 
power, whereas with alternating cur- 
rert there is a tendency for one to 
throw oneself clear of the danger zone. 
So far the effect of the two different 
currents under practical conditions has 
been considered, and it is necessary to 
distinguish between cause and effect 
For a given amperage, the electrolytic 
action, destruction of nerve cells and 


paralysis of the heart, will be greater 
with direct current than with alternat- 
ing current. This I know to be the 


case with frogs, so presume it holds 
with human beings. 
Very high high-frequency currents, 
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such as are obtained from Ruhmkorff 
coils, static machines with resonators, and 
Tesla, Oudin, and d’Arsonval coils and 
similar machines, may give enormcusly 
high potentials while the currents are of 
the minutest quantity. Such voltages and 
currents are in daily use in electrothera- 
peutics and other medical purposes. 
These high-frequency voltages are cap- 
able of causing damage, but not on ac- 
count of the current. 

In regard to the latter part of the 
question, it has already been stated that 
the danger from shock depends upon the 
amperage, which in turn is dependent 
upon the voltage applied and the resistance 
met with. Hence it follows that if high 
voltage results in low current, then low 
voltage will result in still lower current 
for equal resistance. The value of current 
actually entering the body is the criterion, 
not the voltage—kK. R., Chicago, III. 





No. 273.—TALKING S1GN.—What length 
of exposure is regarded as best for the 
successive flashes of an electric talking 
sign in which the words are flashed on 
one at a time?—B. F., Chicago, III. 


In order to get the best results it is 
necessary to time the exposures so that 
the matter contained in the advertisement 
will be clearly read by all whose atten- 
tion is attracted by the sign, therefore it 
is necessary to take into consideration the 
fact that some people can read faster than 
others. The question no doubt refers to 
a sign containing fifteen panels or less 
on which it is impossible to expose more 
than one word at a time. If such is the 
case I would recommend that a five- 
second exposure be tried and it will, no 
doubt, give satisfactory results. A talk- 
ing sign that runs too fast cannot be 
easily read, and the public has not got 
the patience to read one that runs too 
slowly. Therefore if the sign is to serve 
the purpose for which it is intended, it 
is very important to time the exposures 
properly, and I have found that a five- 
second exposure gives the best results on 
small talking signs—E. Q., Brooklyn, 
M...¥. 








No. 274.—Truinc ComMvurtTaAtTors.—In 
turning up a commutator it is difficult to 
secure a smooth surface because the mica 
segments are harder than the copper and 
therefore are likely to remain as small 
ridges that will increase with wear of the 
copper.. I was told recently that by soak- 


“ing the commutator with oil the mica 


would become softened so as to give un- 
der the tool as readily as the copper, and 
therefore make a perfectly true commuta- 
tor. Is this method effective? If so, how 
is the oil applied, by merely surrounding 
the commutator with oily waste or by im- 
mersing the entire commutator in oil? 
How long should the oil be applied ?— 
P. H. E., Ashtabula, O. 

On no account should the mica of a 
commutator be subjected to oil. 

It is well known that in the devel- 
opment of built-up mica, that is, small, 
thin laminas of mica built up into sheets 
with a suitable binder, very serious 
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trouble was met with from “pitting.” 
This was only eliminated by improve- 
ment in the binding material and care 
in keeping free oil off the commutators. 

I would suggest undercutting the 
mica and then turning to true. The 
grades of brushes that are desirable for 
electrical and mechanical reasons have 
not sufficient wearing effect on the 
mica, and for this reason undercutting 
has been the latest important step in 
the mica problem.—W. A. P., Stanford 
University, Cal. ° 

It is not likely that the application of 
oil as suggested will prove beneficial. 
I infer from the question that he has 
turned the commutator down with the 
ordinary turning device, and finished 
the process with the application of 
sandpaper, as this is the usual proce- 
dure in truing up commutators. The 
source of trouble in jobs of this kind is 
the fact that it is practically impossible 
to get a sufficiently rigid tool post to 
produce anything like a true surface on 
the commutator, and the application of 
sandpaper in the ordinary manner, 
while serving to take out the tool 
marks and giving the commutator a 
polish, still fails to give a perfectly 
true surface, due to the fact that there 
is sufficient elasticity to the paper to 
follow the irregular surface left by the 
tool. This leaves a surface which, to 
the eye, is apparently in perfect condi- 
tion as to smoothness, etc., but is in re- 
ality of a fluted nature, the brushes 
touching only the tops of the corruga- 
tions. 

The most effective remedy that 1 
have found for this condition is the ap- 
plication of a sandstone to the com- 
mutator. Get a piece of broken grind- 
stone, not less than two inches in 
thickness and of sufficient width to pass 
between brush-holders, and dress out 
the end to neatly fit the commutator. 
Apply the stone with machine running 
at normal speed, and after the operator 
thinks he has the surface true give it 
about ten minutes more for Iuck. Fit 
the brushes perfectly to the commuta- 
tor, and I think on starting up again 
the operator having commutator or 
brush trouble will be treated to a pleas- 
ant surprise. 

I have seen this scheme successfully 
applied where the sparking of brushes 
was of such an aggravated nature as to 
produce enough heat to melt solder out 
of commutator connections, and it put 
an end to trouble, the cause for which 
was attributed to everything from 
faulty brushes to armature trouble.—E. 
F. R., Wisconsin. 

pecan apatites 


The number of telegraph messages 
sent in the United States, not includ- 
ing press dispatches, in 1912, was 106,- 
500,000, an increase of 5 per cent, as 
compared with 1907. 
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Electrical Engineering Problems. 





By R. G. Hudson and W. V. Lyon. 








Problem 31. 

A 230-volt series motor runs 
at a speed of 800 revolutions 
per minute when its armature 
current is 90 amperes. The 
armature resistance is 0.12 
ohm and the series-field re- 
sistance is 0.08 ohm. The air- 
gap flux for any magnitude of 
field current is given in Fig. 
26. 

The terminal voltage being 
maintained constant at 230 
volts, find the armature speed 


under the following condi- 


ture current is 90 amperes? 





DIRECT CURRENTS. 


Aire -Gare Frux (Mecauines) 





tions; (@) armature current, 45 amperes; (>) armature current, 5 
amperes ; (c) armature current, 90 amperes with a resistance of 0.5 
ohm connected in series with the armature. 
speed be when (d) the terminal voltage is 235 volts and the arma- 
Find the current-flux torque of the 
armature (¢) when the armature current’ is 90 amperes and (f) 
when the armature current is 45 amperes. 


2 40 - 80 100 120 
SERIES FIELO CURRENT (AMPERES) 


Fig. 26. 


What will the armature 








SOLUTION OF PROBLEM 31. 

Answer to Question a. 

Since the field and armature of a ser- 
ies motor are connected in series the field 
current and armature current are iden- 
tical. The joint resistance of the field 
and armature by [2] equals 0.12+-0.08 or 
0.2 ohm. When running at 800 revolu- 
tions per minute with an armature cur- 
rent of 90 amperes the armature voltage 
by [3] is then 

E.=230—90X0.2=212 volts. 

The air-gap flux corresponding to a 
field current of 90 amperes (Fig. 26) is 
5.45 megalines. Substituting the known 
constants in [45] we have 

800—K212/5.45 
and K=20.6 

When the armature current is 45 am- 
peres the armature voltage by [3] is 

E.=230—45X0.2=221 volts. 

The air-gap flux corresponding to a 
field current of 45 amperes (Fig. 26) is 
3.25 megalines and the speed by [45] is 
S=20.6221/3.25=1,400 revolutions per 

minute. 

Answer to Question b. 

When the armature current is 5 am- 
peres the armature voltage by [3] is 

E«=230—5 X0.2—=229 volts. 

The air-gap flux corresponding to a 
field current of 5 amperes (Fig. 26) is 
0.5 megaline and the speed by [45] is 
S=20.6229/0.5—=9,440 revolutions per 

minute. 
Answer to Question c. 
The joint resistance of the armature, 





field and series resistance by [2] is 0.12 
-+-0.08+-0.5 or 0.7 ohm. When the arma- 
ture current is 90 amperes the armature 
voltage by [3] is then 
Es=230—90X0.7=167 volts. 

The air-gap flux for an armature cur- 
rent of 90 amperes being 5.45 megalines 
the speed by [45] is 
S=20.6X167/5.45=630 

minute. 

Answer to Question d. 

The armature voltage by [3] is 

Ea=235—90X0.2=217 volts. 

The air-gap flux being 5.45 amperes 
the speed by [45] is 
S=20.6X217/5.45—820 

‘ minute. 

Answer to Question e. 

The gross power output of the arma- 
ture of a dynamo equals the product of 
the armature voltage and the armature 
current. When the armature current is 
90 amperes the armature voltage is 212 
volts (See Answer to Question a.) The 
gross power output then equals 21290 
or 19,080 watts. The speed being 800 
revolutions per minute under these con- 
ditions the current-flux torque is deter- 
mined by [40] 

19.08—=1.42 8007 /10* 
and 7=168 pound-feet. 

Answer to Question f. 

Substituting the known constants in 
[46] we have 

168—=K 905.45 
and K=0.343 
The air-gap flux corresponding to an 


revolutions per 


revolutions per 


armature current of 45 amperes being 
3.25 megalines the torque under the con- 
ditions of Question (f) is given by [46]. 

T=0.343<45X3.25=50.1 pound-feet. 

An examination of the above results 
reveals the following facts regarding the 
series motor. 

(1) The speed increases as the arma- 
ture current decreases. This was also 
found to be true of the shunt motor but 
it should be noted that in the case of the 
series motor the speed increase for a giv- 
en current decrease is very much greater 
than in a shunt motor. When the cur- 
rent changes from 90 amperes to 5 am- 
peres the speed increases from 800 to 
9,440 revolutions per minute. 

(2) When the armature current is 
small the armature runs at a prohibitive 
speed. At a speed of 9,440 revolutions 
per minute for example the materials of 
which the armature, commutator, etc., 
are constructed would be overstressed by 
the resulting centrifugal forces. A ser- 
ies motor for this reason should never 
be permitted to run with no load. Ma- 
chines driven by such a motor should be 
direct-connected or gear-driven from the 
motor shaft. The use of a belt-drive 
is hazardous since the motor would run 
at a dangerous speed if the belt should 
break or slip off. 

(3) An increase of terminal voltage 
increases the speed in about the same 
proportion as the increase in voltage. 

(4) Speed control is obtainable by 
connecting resistance in series with the 
armature. The speed may also be 
changed by shunting the series field but 
at the expense of reduced torque. 

(5) The current-flux torque decreases 
as the armature current decreases but the 
torque decrease for a given decrease in 
armature current is very much greater 
than in the shunt motor. In the answers 


. to Questions (¢) and (f), for example, 


it should be observed that a current de- 
crease of 50 per cent produced a torque 
decrease of 70 per cent. 

(6) The series motor is a variable- 
speed motor, the speed being low at high 
torque and high at low torque. Since a 
series motor exerts its maximum torque 
at low speed and therefore exerts its 
maximum torque when starting from 
stand-still it is frequently stated that a 
“series motor has a heavier starting tor- 
que than a shunt motor of the same 
size.” There is in fact no difference in 
the starting torque of two motors of the 
same size; one, shunt-wound and the 
other  series-wound. The maximum 
armature currents will be the same and 
since the air-gap fluxes may be made the 
same the maximum torques must be the 


same. 
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Problem 81. 

The following test data are given concerning a three-phase, 25- 
cycle, 2,206-volt induction motor that is rated to deliver 500 horse- 
power at full load: 


Resistance between terminals 


Ratio of transformation 
No-load conditions at tem- 
perature of 25 degrees 


Rotor blocked at tem- 


9 
perature of 25 degrees Sener 


for the stator and the rotor. 


(a) 


er-factor? What is the torque? 





ALTERNATING CURRENTS. 


Stator 
Rotor 
At temperatures of (degrees centigrade) 


Line voltage 
Line current 
Power 

Line voltage 
Line Current 


The running temperature is 75 degrees centigrade. 


Assume that the ratios of effective to true resistance are the same 


Calculate the approximate value of the full-load slip. (b) 
What line current is supplied to the stator when the slip is 2.0 per 
cent? (c) What is the efficiency for this load? (d) What is the pow- 








Series motors are extensively used for 
electric traction because the motor 
torque decreases rapidly as the speed in- 
creases, a relation which corresponds to 
the speed-torque characteristic of the car 
itself. A shunt motor equipped with 
automatic speed control might perform 
the same service but would be more ex- 
pensive and would act intolerably if the 
car circuit should be broken repeatedly 
by layers of insulating dirt upon the 
track. 

SOLUTION OF PROBLEM 81. 

Answer to Question a. 

If we try to calculate the performance 
of an induction motor as exactly as pos- 
sible, the computations become quite in- 
volved. On the other hand if assump- 
tions are made which make the computa- 
tions very simple, the accuracy of the 
results is poor. The method here de- 
scribed attempts to strike a medium 
course that gives fair accuracy and sim- 
ple computations. 

Whatever method is used, it is first 
necessary to calculate the constants of 
the motor. These are the equivalent sin- 
gle-phase values of the stator effective 
resistance, the rotor resistance referred 
to the stator and the combined reactance 
of both windings. These constants, to- 
gether with the no-load data, are suffi- 
cient for our purposes. 

The combined effective resistance of 
the two windings is found from the 
blocked data to be by [4a] 

R=118,000/ (291 V3)? 
=0.464 ohm. 

291XV3 is the equivalent single-phase 
current. 

The combined impedance of both wind- 
ings is by [3a] 

Z=760/291X V3 
=1.51 ohms. 

The combined reactance is 


X=V1.51"—0.464? 

=1,.44 ohms. 

This is the last of the three constants 
just mentioned. 

The equivalent single-phase value of 
the true stator resistance at 25 degrees 
centigrade is 

0.50.358—=0.179 ohm. 

The equivalent single-phase value of 
the true rotor resistance referred to the 
stator at 25 degrees is 

0.5 0.0288 X (2,200/620)?=0.181 ohm. 

Let k& represent the ratio of effective 
to true resistance for both windings. 
Then 


by [5a] 


kX0.179-+-k X0.181=0.464 
k=1.29 
The effective resistance of the stator 
at 25 degrees centigrade is 
1.29 X 0.179=0.231 
The part of this which varies with the 
frequency but not with the temperature 
is (See Problem 78). 
0.231—0.179=0.052 ohm. 
The true resistance of the stator at 75 
degrees is 
0.179 [1+ (75—25) / (234.525) ]=0.213 
The effective resistance of the stator 
at 75 degrees is 
7:=0.213-++0.052 
=0.265 ohm. 
The true resistance of the rotor at 75 
degrees is 
¥2=0.181[1+- (75—25) / (234.525) ] 
=0.216 ohm. 
The equivalent single-phase value of 
the no-load current is 
In=V3X39.8 
=68.9 amperes. 
The no-load power-factor is 
by [2a] P.F.=13,500/2,200<68.9 
=0.089 
An approximate formula for the slip 
ir. which the error is usually within 5 or 
10 per cent is 
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=1.2r2P o/V? 

Y, is the equivalent single-phase true 
resistance of the rotor referred to the 
stator; Po is the output in watts and V 
is the impressed line voltage. In this 
case 

s=1.2X0.216X373,000/2,2007 
=0.02 

Answer to Question b. 

When an induction motor is running 
at no load the current in the stator is 
sometimes as much as one-third of its 
full-load value, while in the rotor there 
is practically no current. As load is put 
on the motor the currents in the stator 
and rotor windings increase. The way 
in which the rotor current varies with 
the slip has been described in Problems 
79 and 80. As the current in the rotor 
increases, the effect on the stator is the 
same as if the rotor current also existed 
in the stator winding in addition to the 
no-load current. Since these two cur- 
rents are not in phase they must be add- 
ed by the same principle as is expressed 
in formula [25a]. When this formula 
is applied to the present case it becomes 
approximately 

L=V1I2+-In?+2]2In (Cos 6n-+-425/T2) 

I. is the value of the rotor current 
referred to the stator. Jn is the no-load 
current. Cos@n is the power-factor at 
no load. #2 is the reactance of the rotor 
winding, but it is accurate enough if it is 
taken as one-half of the combined react- 
ance of the stator and rotor. 

In Problems 79 and 80 the formula 
for the rotor curent was given as 

1:=V/[(ri+-12/s)?+X?] *. 

This formula is a little more accurate 
at ordinary operating conditions if in- 
stead of V we use (V—InX/2). This 
makes a correction for the effect of the 
no-load current in the stator winding. 
We will use this value in the present 
problem. 

V—InX /2=2,200—68.9X 1.44/2 
=2,150. 

The rotor current referred to the sta- 
tor is 

I2=2,150/[ (0.265-+-0.216/0.02)?-+-1.447] # 

=193 amperes. 
The stator current is 
1,=V193?+68.9°-+2 193 68.9 
(0.089-+-0.067) 

#25/t2=0.5X 1.44 0.02/0.216 

=0.067 
7,215 amperes. 

This is the equivalent single-phase 
value of the current. The line current 
is 








215/V3=124 amperes. 

Answer to Question c. 

The efficiency is the ratio of the out- 
put to the input. The output of an in- 
duction motor is the expression J*.r2/s 
less the copper loss in the rotor winding. 
The input to the motor is this same ex- 
pression plus the resistance loss in the 
stator and the friction, windage and core 
losses. These latter losses are found by 
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Problem 32. 

A 230-volt long-shunt compound motor runs at no load at a speed 
of 1,200 revolutions per minute and takes a current of 8 amperes 
from the line. The shunt-field current is 2 amperes and the mag- 
netomotive force of the series 
field aids that of the shunt 
field. The air-gap flux for 





any magnitude of series field . 

current is given in Fig. 27; i 

the magnetomotive force of § 

the series field aiding that of x 

the shunt field in curve A and c 

opposing that of the shunt ‘5 

field in curve B. The shunt- u' 

field current in each case is < 

maintainéd constant at 2 * series ried Cueeenr (amperes) ™~ 
amperes. The armature re- Fle. 27 


sistance is 0.12 ohm and the series-field resistance is 0.03 ohm. 
The terminal voltage being maintained constant at 230 volts, find 
the armature speed under the following conditions: (a) series field 
aiding the shunt field, and armature current 45 amperes; (b) ser- 
ies field aiding the shunt field, and armature current 90 amperes; 
(c) series field opposing the shunt field, and armature current 45 
amperes ; (d) series field opposing the shunt field, and the armature 
current 90 amperes. For an armature current of 90 amperes find 
the armature current-flux torque when (¢) the series field aids the 
shunt field and (f) when the series field opposes the shunt field. 
This problem illustrates the speed and torque characteristics of 
the compound motor with the series field connected cumulatively and 





differentially. 
ALTERNATING CURRENTS. 

Problem 82. 

In the following problem on the concatenation method of arrang- 
ing induction motors the rotors are coupled mechanically and 
their windings are connected electrically. The ratios of trans- 
formation are equal. In each case the motors are wound for a 
three-phase, 220-volt, 60-cycle circuit. 

(a) Two 10-horsepower, four-pole induction motors are connect- 
ed in concatenation. What is the no-load speed? When the cur- 
rent has its full-load value, what torque does each develop and 
what is their combined output? 

(b Two 10-horsepower induction motors, one of which is wound 
for four poles and the other for six poles, are connected in concat- 
enation. What is the no-load speed? When they deliver ten 
horsepower, what is the torque developed by each, and what per 
cent of its full-load value is the torque developed by each? 

(c) Two induction motors are connected in concatenation. The 
first is rated at 15 horsepower and is wound for six poles, and the 
second is rated at 10 horsepower and is wound for eight poles. 
What is the no-load speed? What is the output when the first mo- 
tor takes its full-load current? What is the torque developed by 
each at this time? What is the greatest load that can be delivered 
without either motor taking more than its full-load current? 

In this problem neglect the exciting currents and all of the losses. 


rhis problem illustrates the operation of induction motors con- 


nected in concatenation. 
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subtracting from the no-load input the 
resistance loss in the stator winding at 
no load. The no-load input is 13,500 
watts. The resistance loss in the stator 
at this time is 68.9°X0.231=1,100 watts. 
Use the effective resistance of the stator 
at 25 degrees centigrade, which is 0.321 
ohm. The no-load friction, windage and 
core losses are 13,500—1,100—12,400 watts. 
17r2/s=193?X0.216/0.02 
=—402,000 watts 
1:?rs=193*°X 0.216 
=8,050 watts. 
The output is 
Po=402,000—8,050 
=394,000 watts 
or Po=528 horsepower. 
This is about 5 per cent greater than 
full load. The input is 
Pi=402,000+-12,300-+-12,400 
= 427 kilowatts. 
The resistance loss in the stator is 
2157 0.265—12,300 watts. 
The efficiency of the motor at this load 


n—394/427 
=92.3 per cent. 
Answer to Question d. 
The power-factor is 
by [2a] PF=427,000/ (2,200 215) 
=0.903. 
Answer to Question e. 
The formula for the torque as given in 
Problem 80 is 
1=550p1*r2/s746X4af 
=550 12 402,000/49 25 X746 
=11,300 pound-feet. 


—~ 
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Program of Industrial Power 
Meeting of American Institute of 


‘Electrical Engineers. 

The 308th meeting of the American 
Institute of Electrical Engineers will be 
held in Pittsburgh, Pa., on Thursday and 
Friday, April 15 and 16, 1915. The meet- 
ing will be under the auspices of the 
Pittsburgh Section and the Industrial 
Power Committee. Headquarters will be 
at the Fort Pitt Hotel, where the tech- 
nical sessions will also be held. The pro- 





gram will be as follows: 

Introductory address by David B. Rush- 
more, chairman of Industrial Power 
Committee. 

Address by President P. M. Lincoln. 

Presentation of the following papers 
by their respective authors: 

“Industrial Control in the Foundry,” 
by R. H. McLain; “Mill Controllers,” by 
H. F. Stratton; “Steel-Mill Controllers 
from the Operator’s Standpoint,” by 
James S. Riggs; “Control of Direct-Cur- 
rent Hoists in Iron and Steel Mills,” by 
E. G. Stoltz and W. O. Lum; “Direct- 
Current Control for Hoisting Equipment 
in Industrial Plants,” by W. T. Snyder; 
“Control of Alternating-Current Motors 
in Iron and Steel Mills,” by Arthur 
Simon; “The Alternating-Current Hoist,” 
by Raymond E. Brown. 
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A NEW STEP IN STREET ILLU- 
MINATION. 


By Isador Ladoff. 


The most efficient of all present incan- 
descent-filament lamps is the recently de- 
veloped nitrogen-filled tungsten lamp. 
Its specific consumption in watts per 
mean spherical candle is 0.625, its effi- 
ciency in mean spherical candles per watt 
is 1.6, its available efficiency (including 
reflector) is 1.28 spherical candles per 
watt; its mean hemispherical candles per 
watt is 1.2. 

According to H. Lux’ the transforma- 
tion of electric energy into light in this 
lamp does not show any particular ad- 
vance, in spite of the high light output 
of the half-watt lamp as compared with 
the ordinary tungsten lamp. Out of the 
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limitations of the leading-in wires and 
of the bulb should not be ignored in con- 
sidering the possibilities of a further in- 
crease of luminous efficiency of the gas- 
filled tungsten lamp. And of course the 
temperature of the lamp in its entirety 
at high filament temperatures ought not 
to be overlooked by illuminating engi- 
neers. 

As usual, the appearance of a new in- 
vention acts as a stimulant for further 
progress in the line the invention be- 
longs to. 

What will be the next step in street 
illumination? In order to answer this 
question a few and brief theoretical con- 
siderations will not be out of place. 

The highest possible luminous efficiency 
would be secured if all the energy sup- 
plied to a lamp were radiated in yellow- 
green light of wave-length 0.545 micron. 
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Fig. 1—Diagram Giving Comparison of Luminous Efficiencies of Various Light Sources. 


total radiation energy 8 per cent is light, 
but 4.8 per cent only of the total con- 
sumed energy is changed into light. 
This rather poor economy is due to the 
fact that considerable energy losses are 
resulting from heat conduction, losses 
relatively much greater than those of 
evacuated lamps. Further, within the 
closely wound filament coil there are 
also light losses. The limit to which the 
efficiency of the nitrogen-filled tungsten 
incafidlescent lamp may be driven is con- 
sidered to be the melting temperature of 
tungsten, namely, about 3,200 degrees ab- 
solute. At this point a specific consump- 
tion of about 0.3 watt per mean spherical 
candle would be reached. But as a mat- 
ter of fact, the tungsten filament would 
soften to such a degree that it would be 
inoperative at a temperature several hun- 
dred degrees below the melting point of 
the metal. Moreover, the temperature 


1 Elektrotechnische Zeitschrift, May 18, 1914. 


(1 micron = 0.001 millimeter). The effi- 
ciency of such a lamp would be of the 
order of magnitude of 800 lumens per 
watt (0.015 watt per spherical candle or 
63 candles per watt) or about 15 times 
the efficiency of the most efficient light 
source in current use. The firefly gives 
95 per cent efficiency, but the color of its 
light is rather undesirable. 

The highest possible luminous efficiency 
attainable, if all the energy supplied to a 
lamp were radiated in the visible spectrum 
(between wave-lengths 0.76 and 0.38 
micron) and if the radiation were dis- 
tributed throughout the visible spectrum 
in the way to produce white light, would 
be approximately 300 lumens per watt 
(0.0416 watt per spherical candle) or 
about 40 per cent of the efficiency of the 
monochromatic radiation. 

The highest possible efficiency of a 
black-body radiator at the most favor- 
able temperature (6000 cegrees centi- 
grade) would be approximately 125 
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lumens per watt (0.1 watt per spherical 
candle) or about 15 per cent of the high- 
est possible efficiency of monochromatic 
radiation. The color of such a light 
would be white. 

The luminous efficiency of the crater 
of an open arc, which is at a temperature 
of 3,800 to 4,000 degrees absolute, is 
probably from 70 to 80 lumens or 5.5 
spherical candles per watt to 6.3 spheri- 
cal candles per watt. But the net effi- 
ciency, due to many losses, is about 16 
lumens or 1.2 spherical candles per watt.’ 

Obviously there are three ways of 
making commercial illuminants more effi- 
cient. These ways are: 

(a) Saving of the energy wasted in 
dissipation of heat by convection and 
conduction. 

(b) Operating at increased tempera- 
tures. 

(c) Using selective radiators as light- 
giving bodies. 

B. Monasch made a thorough investi- 
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Fig. 2.—Curve of Distribution of Ferro- 
ilmenite Arc, Four Amperes, 300 
Watts at Arc. 


gation of the luminous efficiency of vari- 
ous chemical compounds added to mag- 
netite. He tested the following mate- 
rials: AleO;, CaO, CeOz, FeO, CrzOs, Co O, 
Cr:Os, Fe:O;, Er:0:, Cu O, CuzO, Mg O, 
Fe;O,, Mn:0Os, MnO, NiO, TaO:, 
Th O,, U Os, Y:Os, W Os, W O:, Zr O, 
ZrO:, carborundum, fireclay, kaolin and 
Ti O.. He had found that the arcs of 
most of the metallic oxides are of com- 
paratively small value as producers of 
light. Calcium fluoride and the oxides 
of calcium, magnesium, aluminum and 
thallium form non-conducting slags. 
Only the oxides of certain rare metals 
such as Ce O:, Y:0s, V:0s, VO:, WOs, 
W Os, and Ti O:, exhibit a higher lumi- 
nous effect than magnetite alone does. 
The candlepower yielded by most me- 
tallic oxides without the addition of mag- 
netite (for instance Ca O, Mg O, Al:Os, 
2 See ‘‘Physical Characteristics of Lumin- 
ous Sources” by Edward P. Hyde. “Lec- 


tures on Illuminating Engineering.” The 
Johns Hopkins Press, Baltimore, Md., 1911. 
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Ca O, Ni O and Mn.O;) is very small. 

Only titanium oxide is a real light pro- 
ducer. The addition of titanium oxide 
to the magnetite increases its luminosity 
in direct proportion to the quantity 
added.’ Next to the oxide of titanium 
as a light producer, titanium carbide and 
ferrotitanium alloy have to be men- 
tioned. 

Titanium carbide is a highly unstable 
chemical compound. It not only decom- 
poses instantly in the arc, but rapidly ox- 
idizes at some considerable distance 
from the arcing surface. For all prac- 
tical purposes a titanium carbide elec- 
trode is therefore identical with an elec- 
trode made of titanium oxide. 

Ferrotitanium electrodes may be of 
two kinds. One kind is composed of 
iron and titanium both in metallic state. 
The other kind consists of metallic iron 
homogeneously conglomerated with ti- 
tanium principally in oxidic state. The 
latter may be called ferro-rutile or ferro- 
ilmenite electrodes. 

I. Ladoff published an investigation of 
both kinds of ferrotitanium arc-lamp 
electrodes as early as 1905.* 

The ferro-rutile or ferro-ilmenite arc- 
lamp electrodes are made from the re- 
spective oxides by reduction and cemen- 
tation. 

An investigation was made by I. La- 
doff, of the Westinghouse Electric & 
Manufacturing Company, with the object 
in view of ascertaining the highest attain- 
able technical efficiency with the ferro- 
ilmenite electrode irrespective of any con- 
siderations of lamp construction. In 
these pages efficiency is expressed in 
terms of mean lower-hemispherical can- 
dles per watt. Reduction from mean 
spherical mean lower-hemispherical 
candlepower was made in all cases by 
multiplying readings by 1.74. 

Methods. 

The general arrangement of the photo- 
metric room and of the instruments and 
apparatus used is indicated on the at- 
tached diagram. (See Fig. 3.) 

The photometric measurements were 
taken with the aid of an Ulbricht globe 
and an auxiliary Sharp-Millar portable 
photometer. 

The advantages of a globe photometer 
over angle photometers are two-fold. 
There is a considerable economy in time. 
Moreover, the globe photometer does 
away entirely with the irregularities of 
light distribution. There is no source of 
artificial light which is equally luminous 
in all directions. But the common form 
of the arc has the additional disadvan- 
tage that there are two directions in 
which the mechanism of the lamp ob- 
structs the light. The center of the arc 
is usually at one side of the center of 
the electrode and wanders from one 


to 





3 See Illuminating Engineer, Nos. 4, 6 and 
7, Vol. Itl, London. 
4 Blectrical World, 46, p. 757-769. 
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place to another. The distribution of 
light is therefore unsymmetrical. If it is 
desired to get a distribution curve an- 
other type of photometer than the globe 
photometer has to be used, of course. 
But such a curve was not essential to 
our problem. 

During the work the inside surface of 
the globe was kept in proper condition. 
The secondary standard was restandard- 
ized every time before the photometric 
work was started. The lamp used was 
every time allowed to get into normal 
condition during a reasonably long time 
before each photometric measurement. 
A reasonably sufficient time interval was 
allowed to pass by the photometrist be- 
tween single observations in order to 
insure a fair average of data. 

As primary photometric standards 
tungsten lamps of 10 to 300 candles were 
used. 
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cial case of an electric current passing 
through a gaseous conductor. The char- 
acteristic features of the voltaic arc are: 
pronounced heat effects and compara- 
tively low potential drops. Both of these 
characteristic features are interdependent 
of each other. 

The carbon arc is anodic in its nature, 
the anode supplying most of the heat, 
and incidentally of the light, in its crater. 
The cathode is being heated by the Joule 
effect, principally on its contact surface 
with the vapor stream of the arc. Incan- 
descence of that surface is produced. 
The heated cathode sends through the 
arc-vapor stream a flood of negative elec- 
trons in the direction of the anode. A 
comparatively high cathode temperature 
is therefore the condition without which 
no voltaic arc is possible. 

The exceedingly high heat resistivity 
of the carbon anode is probably the 
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Fig. 3.—Diagram of Connections of Apparatus. 


ter was mostly used for the sake of con- 
venience. 

The color match between the secondary 
standard tungsten lamp and the arc was 
practically perfect. 

The special small batches of ferro-il- 
menite electrodes were made in the usual 
way and manner. 

Through the entire work, the determin- 
ations of the efficiency of the electrodes 
were made under identical conditions 
whenever possible and necessary. In 
other cases comparisons were made with- 
out any reference to the conditions of op- 
eration just for the sake of approximate 
orientation. Observations giving ques- 
tionable results were repeated and veri- 
fied. 

Theoretical. 
The voltaic arc represents but a spe- 





is the vigorous bombardment of the an- 
ode by the cathions which raises the 
temperature of the anode. The cathions 
are exceedingly small in size and attain 
very high velocities during their passage 
through the arc. The cathions ionize, 
either directly through collision or indi- 
rectly by heating the anode, the gas or 
vapor of the substance of which the an- 
ode is made, producing in this way the 
supply of anions which bombard and 
heat the cathode. 

But the anions, being considerably 
larger in size than the cathions, move 
with considerably lower velocity than the 
latter. Consequently, the heat of the 
cathode necessary for the maintenance of 
the arc must be supplied by the Joule ef- 


5 J. J. Thomson, “Conduction of Electric- 
ity Through Gases”, p. 425. 
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fect through the entire period of arcing. 

The carbon vapors in the arc are but 
feebly luminous and the little light these 
vapors produce is of an objectionable 
color. The carbon arc would therefore 
be of little, if any, value as an illuminant 
if it were not for the existence of the 
crater. The carbon arc is therefore pri- 
marily a thermic arc. This has to be so 
due to the fact that carbon represents the 
nearest approach to the theoretical black 
body, i.e., a body whose radiation has a 
particular relation to the temperature it is 
raised to. 

The case is different with metals and 
metallic compounds, especially with those 
possessing low heat resistance, whose va- 
pors are luminous and whose light is of 
a desirable color, preferably white. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


loosens the mutual adhesion between the 
ions in the molecules. This process of 
dissociation reduces the amount of kin- 
etic energy necessary for the process of 
ionization, and thus conserves energy. 

The considerably higher luminous effi- 
ciency of the ferro-ilmenite cathodes 
over oxidic magnetite cathodes contain- 
ing identical quantities of the light-pré- 
ducing titanium oxide, demonstrated in 
this investigation, is due to the oxida- 
tion of the material of the cathode in the 
process of arcing. 

The cathode No. 19 was selected by us 
as standard not on account of its high 
efficiency (other cathodes containing 
higher quantities of titanium oxide are 
rather more efficient than No. 19, which 
contains but -30 per cent of titanium 
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EFFECTIVE WATTS 
Fig. 4.—Variation of Candiepower with Watts 


giving light due principally to lumines- 
cence, in contradistinction to carbon giv- 
ing light due to incandescence. The im- 
mense kinetic energy of the cathions in 
their passage through the arc stream of 
gases has to overcome considerable re- 
sistance, creating heat and _ ionization. 
This heat is, however, not sufficient to 
keep the cathode hot enough without the 
aid of the Joule effect. There are, how- 
ever, certain other contributory causes to 
the maintenance of the heat of the cath- 
ode, than the impact of ions. Such con- 
tributory causes are ultra-violet rays 
present in the arc and chemical process 
going on in the arc, oxidation of the 
substance of the cathode for instance. 
Oxidation creates heat and dissociates, 


for Different Sources. 
per. 


tion of the iron into oxide, the TiO: will 
make up but about 25 per cent of the 
total. The cathode No. 19 was selected 
as standard on account of its proven 
freedom from slagging and non-starting 
troubles and its reasonably long life. 

It is quite probable that with anodes of 
comparatively high heat resistivity, cath- 
odes with higher contents of titanium 
oxide will prove to be free from slagging 
and starting troubles. 

Certain substances, as, for instance, 
barium salts and uranium oxide, when 
incorporated in the electrodes, quiet the 
arc. But no substance has so far been 


found by us, that would by its addition 
to the body of the electrodes materially 
increase their luminosity. 
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The heat developed on the anode is 
roughly equivalent to the kinetic energy 
of the cathions. Heating of the cathode 
from the outside or oxidation induced in 
the substance of the cathode is bound to 
stimulate the formation of cathions and 
reduce the cathode drop of potential, re- 
ducing the amount of energy spent in 
the arc system. Another way to econ- 
omize energy would be to protect the 
cathode from the loss of heat by con- 
duction and convection. 

Experiments in that 
bound to produce results. 

At the point of contact of the arc- 
stream gases with the heated arcing sur- 
faces of the electrodes a thermic differ- 
ence between the two streams of ions 
appears, and this thermic difference cre- 
ates a counter electromotive force. If 


direction are 
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Fig. 5.—Effect of Tipping Anodes of Cold-Rolled Steel with Cop- 
Cathode Used Is Iimenite No. 19. 


we, for instance, suppose that an elec- 
tromotive force of 6 volts exists at the 
cathode and works in the direction of 
the principal stream, i.e., with and help- 
ing the current, while an electromotive 
force of 17 volts be at the anode resist- 
ing the principal stream, the counter 
electromotive force will be equal to the 
difference between these two figures.® 

The counter electromotive force may 
be considerably reduced by the reduction 
of the thermic difference between the 
anode and cathode and such a reduction 
is highly desirable on account of the 
saving of energy it entails. 

By raising the temperature of the 


“me Duddell, Electrician, 1901, No. 1220, 
p. 4 
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cathode higher than that of the anode 
we may reverse the sign of the counter 
electromofive turn it into a 
direct electromotive force. But, as we 
will see later, there are grave objections 
to a comparatively cool anode. 

At any the metallic and oxidic 
arcs not show as great differences 
between the anode and cathode drops of 
potential as is observed in the carbon arc. 

The cathode drop becomes smaller in 
the the temperature of the 
cathode is raised. The same applies to 
the anode drop. At higher temperatures 
both forms of ionization proceed more 
energetically than at lower temperatures. 

The greater the flowing current is, the 
is the cathode drop. The cur- 


force and 


rate 


do 


measure 


smaller 
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strength of the current so as to attain 
the best results, i.e., the highest efficiency. 

In case the arc is longer than is nec- 
essary for the process of ionization, 
there is a cooling effect reducing ioniza- 
tion. The difference between the tem- 
perature of the arc and the surrounding 
atmosphere is great enough to cause vio- 
lent inrushes of air into the arc. This 
explains the fact that short arcs are more 
efficient at low amperages than at high 
ones. 

It is known that mineralized carbon 
anodes (cored carbons) protect the cath- 
ode from an excessive loss of heat by 
enveloping it with the vapors emanating 
from the minerals and that such pro- 
tection results in an increased luminous 


high | heat resistivity not “only saves en- 
ergy, especially in low-current arcs, but 
steadies the arc appreciably. Moreover, 
it requires a lower voltage in operation. 

The per-cent increase in efficiency 
(lower-hemispherical candles per watt) 
of our arc between a No. 19 cathode and 
anode of high thermic resistivity over 
and above the magnetite electrode (cath- 
ode) with a solid copper anode at four 
amperes, and with one-inch arc, is 151. 
Of this, not less than 104 per cent is due 
to the difference in the respective anodes, 
while only 47 per cent is to be put to 
the credit of the cathode. At five am- 
peres the values are 102.4 per cent in 
favor of the anode and 64 per cent in 
favor of the cathode. At six amperes 








—E ——__— + 


FR 























w 
=) 


aa 


wn 
i=) 

















olor 
=> 


e 























™ 
Nn 


= 
° 

















™ 
So 














nite 


pel 


pper 























NH 


~ 
i=) 








———=—— 


Line of Diminis 
Resu/ts 








5 
= 
\ 
& 
oy 
& 
; 
© 
3 
v 
u 
£ 
2 
5 
= 
& 

v 
3 

0 
~N 
Cc 

g 
r 


=] 


Mean Lower Hernispherical Candles Per Watt 
ww 
° 


o 























| 
ions 















































7 








© 
Arc Current Arnperes 


Fig. 6.—Comparison Curves of Various Titanium Electrodes. Length 


of Arc One Inch. 


rent produces heat in direct proportion 
And the heat in its turn 
vapori- 


to its intensity. 
induces the formation of gases, 
zation in the arc stream. 

The formation of gas or vaporization 
is by no means identical with the process 
of ionization. The latter requires a cer- 
tain arc length and is therefore a func- 
tion of the arc voltage. 

Only ionized vapors are luminous. 

To produce more vapors in the arc- 
stream than can be ionized means to re- 
duce the luminosity of the arc. The non- 
ionized vapors will envelop the ionized 
vapors and absorb some of their radia- 
tion. 

It is therefore necessary to’ harmonize 
the length of the arc (voltage) with the 


efficiency in comparison with a carbon 
arc in which the anode is of solid car- 
bon. Indeed an anode hot enough to 
send out conducting (ionized) vapors is 
bound to affect the conduction of the arc 
favorably. This is especially true in case 
the vapors sent by the anode into the arc 
are of a different nature from those 
present there while the anode remains 
comparatively cool. In such a case the 
anode drop may be affected materially.’ 
A substance of high electric and low 
thermic conductivity ought to make an 
ideal anode. We have found graphite, 
carbon and iron to be better anodes than 
a solid block of copper. An andde of 


7 See Cady and Arnold, ater Journal 
of Science (4), 24, p. 383, i90 
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Are Current Amperes 


Fig. 7.—Comparison of Various Anodes Using Iimenite No. 19 as 
Cathode. 


Length of Arc One Inch. 


the relation is reversed, 76 per cent be- 
ing due to the anode and 128 per cent to 
the cathode. At seven amperes the fig- 
ures are almost equal, 82.3 and 80.7 per 
cent, respectively. 

A massive copper anode used in a 
magnetite lamp dissipates the energy of 
the arc system in the shape of heat loss 
by conduction and convection. The 
cathode is kept at a low temperature, 
conducive to long life but low luminous 
efficiency. ‘ 

Unfortunately bodies showing high 
heat resistance are easily raised to a 
temperature at which chemical action, for 
instance, oxidation, sets in. Such bodies 
are therefore bound to be rapidly con- 
sumied in the arc. 
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We have remedied this disadvantage 
by protecting the arcing surface of the 
anode with a more or less thin strip of 
copper. Of course any other good con- 
ductor of heat, for instance, silver, would 
accomplish the same purpose. 

The thickness of this anode-tip pro- 
tector has to be carefully proportioned 
so that its heat loss by convection should 
not overbalance its saving of the heat 
from loss by conduction prevented by 
its close contact with the anode of high 
heat resistance. An anode protector of 
copper 0.5 inch thick ‘proved, for in- 
stance, not to be economical at all. A 
protector 0.25 inch turned out to be more 
economical at 4 amperes, while one of 
0.125 inch was more economical at 6.5 
amperes. (See Fig. 5.) 

Even a tip 0.25 inch thick would im- 
part to the anode as long life as is nec- 
essary for one trim or even longer. 

The way and manner of attaching the 
anode protector is immaterial. The 
principal thing to consider is the ease 
with which it may be replaced during 
trimming. At four amperes and 360 
watts an efficiency equal to that of the 
quartz mercury arc was reached. The 
per-cent increase of efficiency over and 
above that of the General Electric mag- 
netite arc is 151, while it is 139 over and 
above that of the Westinghouse Stand- 
ard Y under identical conditions. At 3 
amperes the ilmenite arc gives 1.8 times 
more efficiency than the magnetite at four 
amperes. 

At 6.5 amperes and 561 watts an effi- 
ciency equal to that of the best yellow- 
flame arcs (mineralized carbon) was at- 
tained. The per-cent increase in effi- 
ciency over and above that of the G. E. 
magnetite arc under identical conditions 
is 181. 

The highest efficiency attained during 
this investigation was at eight amperes 
and about 700 watts; namely, 6.39 can- 
dles per watt. This is about twice the 
efficiency attainable with the best yellow- 
flame arc. 

The theoretically highest attainable 
white light efficiency is 25 candles per 
watt. 

COMPOSITION OF ILMENITE ANODES 
AND CATHODES. 


Percentage Percentage Percentage 
TiO, Cr.O3 Na,U,0; 


PY EE mOSWOOS 
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_ 
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*Contains also 1.1 per cent of cerium 
carbonate. 

tContains also 1.2 per cent of cerium car- 
bonate. 


Summary and Results. 

(1) About 40 electrodes of various con- 
tents of titanium oxide, chromium oxide 
and other ingredients were prepared. 

(2) About 135 full photometric deter- 


minations, each comprising about 120 
single observations, were made. 

(3) Efficiency tests of ferro-ilmenite 
and magnetite cathodes with solid cop- 
per anodes were made and compared. 
These tests established the general su- 
periority of the ilmenite cathode over the 
magnetite cathode under identical condi- 
tions and proved that between the Gen- 
eral Electric and Westinghouse magne- 
tite there is little to choose. 

(4) A study of the influence of vari- 
ous arc lengths on luminous efficiency 
was made. It was found that there is a 
definite interdependence between the am- 
perage (temperature) of the arc and its 
most efficient length (voltage), shorter 
arcs being_more economical at low am- 
perages and vice versa. 

(5) The nature of the effect of chro- 
mium compounds on the efficiency of the 
arc was ascertained to be a cooling effect 
similar to that of an excessively long arc. 

(6) Cathodes of ferro-ilmenite con- 
taining various quantities of chromium 
oxide, vanadium pentoxide and sodium 
uranate were compared. Those contain- 
ing uranium proved somewhat more effi- 
cient and the most steady of all. 

(7) The massive copper anode was 
compared with a¥fffanode of ferro-ilmen- 
ite. The increase in efficiency due to the 
use of the latter over the former varied 
from 195.3 to'133 per cent. 

(8) In order to ascertain the reason 
of this advantage of the ferro-ilmenite 
anode over that of copper, anodes of ma- 
terials not containing titanium oxide but 
possessing approximately the same heat 
resistivity, cold-rolled steel, vanadium- 
steel and graphite, were tried in the arc 
with very favorable results. There was 
an increase of efficiency of 211.7 per cent 
in the case of vanadium-steel and 164.7 
per cent in the case of cold-rolled steel. 

(9) The _ high-heat-resistive anodes 
were protected from too rapid oxidation 
by a heat-conducting tip of proper sizes. 

(10) An arc between a ferro-ilmenite 
No. 19 cathode and cold-rolled-steel an- 
ode with protected tip gives a per cent 
increase in efficiency over that of the 
magnetite arc at four amperes of 151.4. 
Of this, 104 per cent is due to the anode 
alone. The per cent increase for a 6.6- 
amperage is 79 due to the anode and 135.9 
to the credit of the cathode. 

(11) The efficiency attained by the No. 
19 cathode and cold-rolled-steel anode at 
four amperes is equal to that of the best 
quartz-tube mercury arc. At 6.6 amperes 
it reaches the best values of a 500-watt 
yellow flame arc. 

(12) The ilmenite electrode at three 
amperes and 300 watts gives 1.8 times 
greater efficiency than the magnetite at 
four amperes and 340 watts. 

(13) The ilmenite-electrode efficiency 
increases more rapidly than any other 
commercial illuminant with increase in 
wattage. 
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ELECTRIC TAXICABS. 


By A. Jackson Marshall.* 


A new field for the electric automo- 
bile, and one which is developing rich 
opportunities, is that of taxicab serv- 
ice. The electric vehicle is especially 
well fitted for this service because of 
its low operating cost (a vital factor 
in a business based wholly upon run- 
ning vehicles for profit), and _ its 
safety and simplicity of operation 
through congested streets. 

Numerous tests of electric taxicabs 
have been made, many of which have 
already passed beyond the experimen- 
tal stage. 

A good example of this development 
is that of the Detroit Taxicab & 
Transfef Company, which is, by the 
way, one of the oldest gasoline-taxicab 
companies in the country, and its use 
of electrics has only come about after 
thorough tests of all taxi types. Some 
time ago this company became con- 
vinced that the old style taxi had 
grave faults, and began a campaign 
for better taxis. At that time little 
experimentation had been made with 
electrics, but the Detroit Transfer 
Company finally evolved an electric 
model which proved so successful in 
endurance tests and in actual service 
that this type was adopted, and by the 
end of this year the company will op- 
erate practically altogether by elec- 
trics, a fleet of over seventy cabs. 

That this success should be achieved 
in Detroit, the home of the gas car, 
argues well for the electric and gives 
more weight to the circumstance than 
if it had happened in a city of incon- 
sequential standing in the automobile 
world. 

In regard to this development, the 
Electric Vehicle Association recently 
received a letter from F. G. Peck, a 
prominent engineer in this field, who 
has been carrying on extensive and 
very successful tests with electric taxi- 
cabs in New York City. Mr. Peck 
states that special care in equipment 
is necessary; that conditions are fa- 
vorable now for introducing this type: 
and he promises definite operating rec- 
cords within the month. There has 
been, he declares, a lack of enough 
careful study of this problem by elec- 
tric-vehicle men, and the results hith- 
erto have therefore not done justice to 
the opportunity. It is necessary for 
the electric taxi to equal gas stand- 
ards of speed and mileage and to op- 
erate more economically. It is also 
necessary to consider such details as 
the present definite system of routes 
which drivers follow between points, 
as these routes are the most direct, 


1 Secretary, Electric Vehicle Association 
of America. 
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and deflection from them results in 
unfavorable time records. There must 
also be considered the need of a sup- 
ply of taxicabs, and the value of this 
outlet to the manufacturer. Mr. Peck 
states that the conditions for introduc- 
ing the new type are favorable for the 
following reasons: there is no longer 
that prejudice against automobiles that 
hampered the pioneers of the gas car 
in the days of the horse cab; chauffeurs 
themselves are appreciative of a form 
of vehicle which will lessen the strain 
of eight hours’ daily driving through 
city traffic, and the simplicity of the 
electric’s operation does this; further- 
more, experience shows that cab com- 
panies and others concerned co-oper- 
ate heartily with this movement. 
Within a month Mr. Peck will have 
completed and put on record with the 
Electric Vehicle Association of Amer- 
ica, data on cab performance with sta- 
showing ampere-hours input 
and output, ampere-hours per mile, 
number of passengers carried, number 
of hours in service, number of hours 
with average speeds, and the volun- 
tary expressions of patrons to drivers. 
The with which Mr. Peck has 
been experimenting average 20 hours’ 
service a day, and are assured of an 
unlimited mileage by means of a sys- 
tem of “boosting” the batteries. This 
is accomplished by having a charging 
apparatus installed at the cab stands, 
so that when a driver comes in from 
a run he puts in his charging connec- 
tion restores his batteries while 
waiting for the next call. 

The extensive application of 
electrics to taxicab service occurs in 
Berlin, where there are about 600 elec- 
tric 1,600 gasoline, and 2,500 
horse cabs. The city authorities in Ber- 
lin have given a great deal of attention 
to the subject of street traffic, with a 
view to avoiding congestion, to en- 
couraging the use of vehicles of the 
least objectionable operation, and to 
promoting safety. As a means of ac- 
complishing this, the city authorities 
have passed an ordinance limiting the 
number of taxi licenses for gas cars, 
electrics, and horse-drawn cabs. The 
Berlin electrics are owned by individ- 
uals and companies operating 
about 20 cars each. 

In view of the fact that American 
central stations are now making a 
united and widespread effort toward 
promoting electric vehicles, it is in- 
teresting to note a German method for 
the same purpose. The central sta- 
tion at Berlin furnishes and owns the 
taxicab batteries, and also the battery- 
charging stations, furnishing battery 
maintenance on a mileage basis. This 
company provides facilities for supply- 
ing taxicab owners with fresh batter- 
ies when the old ones have been ex- 


tistics 


cars 


and 


most 


taxis, 


small 








ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


hausted. The practice there is to have 
approximately two sets of batteries for 
each car. One battery station taking 
care of 160 cabs, had an equipment of 
300 batteries. The cost of this station, 
including ground, charging apparatus, 
etc., was $250,000. It is to be noted 
that this method of supplying two sets 
of batteries for each car is not so 
economical as the New York boost- 
irg method. The lead batteries used 
in these German cabs consist of 40 
cells each, with a rated capacity of 
£50 ampere-hours at the five-hour 
discharge rate. The life of the posi- 
tive plate amounts to about 15,000 
kilometers (9,315 miles), while that of 
the negative plate amounts to 40,000 
kilometers (24,840 miles). A charge 
of five. cents per mile is made for 
maintenance of battery, small car re- 
pairs, and electricity. This includes 
180 ampere-hours of electricity, which 
is the normal amount used at one 
time. If a battery requires more than 
this, it is sent to the shop for inspec- 
tion and repairs. The taxicabs have 
regular hours for coming into the 
garage, and in this way a good load- 
factor (about 68 per cent) is secured. 
One garage, having 160 taxicabs and 
a few other cars, was taking care of 
450 batteries requiring the use of 
3,000,000 kilowatt-hours per year at the 
rate of 1.4 cents per kilowatt-hour. 
The charging equipment has copper 
busbars instead of cable and conduit 
work, and such wiring as is required 
is on the open-work plan, the wire be- 
ing treated with acidproof covering 
every six years. Energy is supplied at 
6,000 volts alternating current from 
which direct current is obtained by 
use of rotary converters. In some 
stations these rotaries have a capacity 
of 1,000 kilowatts for taking care of 
700 batteries. Practically no resistance 
is used in the charging circuits as the 
batteries are charged on the constant- 
potential system. No watt-hour me- 
ters are used either on the individual 
charging circuits or on the taxicabs. 
The speed of the cabs is about 32 
kilometers (19.9 miles) per hour. 
They run about 30,000 kilometers 
(18,630 miles) a year, and many are 
eight years old. The net profit per 
car per year is something like 4,000 
marks, or $1,000. The cars average 
about 350 watt-hours of energy per 
kilometer. The tariff is eighty pfennig 
for the first 600 meters and ten pfennig 
for each additional 300 meters. Aver- 
age tariff income is forty pfennig per 
kilometer. The wages of the employ- 
ces are from 45 to 75 pfennig per hour. 
There is an agreement between the 
company and the chauffeur whereby 
the company gets 75 per cent of the 
gross income and the driver gets the 
balance and the tips. When a car 
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comes to a battery station the meter 
reading is recorded on a card. The 
cars are housed in sheds and are gen- 
erally in them not over five hours a 
day, thus averaging 19 to 20 hours’ op- 
cration daily. This speaks well for the 
electric and is interesting in compari- 
son with the system of some of the 
gasoline companies in our country, 
which use their cabs 10 hours and put 
on another set of cabs with the shift 
of drivers, so that one set, together 
with cars held in reserve in case of 
accident, etc., represent a considerable 
per cent of idle capital which, in stable 
parlance, is “eating its head off.” 

The Germans realize the necessity 
of giving batteries proper care, and 
they maintain that the success secured 
is due to the high-class workmen that 
they educated. These workmen are 
paid a premium in wages if the battery 
plates show a life of more than 10,000 
kilometers. The extreme simplicity of 
the electric’s mechanism has resulted 
in a common error of unduly empha- 
sizing the fact that batteries need very 
little attention, and that skilled labor 
is unnecessary for this. It is true that 
batteries are easily cared for, but a 
battery, like everything else, works 
better under proper care. There are 
many instances of adverse criticism 
of electrics for no other reason than 
that the supposition that batteries 
need no attention has led to neglect 
with resulting bad performance. Amer- 
ican manufacturers are emphasizing 
the importance of the fact that while 
caring for a battery is a simple opera- 
tion, nevertheless efficiency comes from 
intelligent care and this the Germans, 
with their usual thoroughness, realize 
and practice. 

Germany has approached the subject 
of transportation with the same high 
degress of scientific skill as in the or- 
ganization of its other wonderful and 
worldwide industries, and the electric 
vehicle has only been favored by the 
Germans after it has answered most 
thorough requirements. 

The electric taxicab has now nearly 
passed the experimental stage in Amer- 
ica and there are good reasons for be- 
lieving that in a little while many of 
them will appear on the streets of 
New York, Philadelphia, Detroit, and 
other large cities, and will make the 
old type obsolete. 

Data will soon be completed and 
published to substantiate these claims 
for the practicability of the electric 
taxicab. 

The most northerly electric lighting 
plant in Asia is at Yakutsk, 2,000 miles 
from a railroad. It remains completely 
shut down in summer, but during the 
winter the daily load-factor is extreme- 
ly high. 
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The New York Telephone Com- 
pany. 

The reduction in rates by the New 
York Telephone Company for New 
York City aggregate over $2,700,000 an- 
nually. Union N. Bethell, president of 
the company, makes the following very 
pertinent statements respecting the new 
schedule and the work of the various 
investigating bodies: 

The New York Telephone Company 
has been in a peculiarly trying position. 
While the Public Service Commission 
has been investigating its accounts and 
seeking to determine a valuation of its 
property through its engineers and ac- 
countants co-operating with the New 
York Telephone Company, through its 
Appraisal Committee of distinguished en- 
gineers, the Foley Committee has also 
conducted an investigation covering 
part of the same ground, and notwith- 
standing these investigations several 
mandatory rate bills have been intro- 
duced in the Legislature. 

To compile the information called for 
by the investigating bodies, and to 
properly present the facts at hearings 
before legislative committees in Albany, 
a large part of our executive force was 
kept constantly busy, and found prac- 
tically no time to give to their regular 
operating duties, while the clerical force 
in many departments was becoming 
rapidly demoralized through excessive 
overtime work on nights and Sundays. 

The company has never objected to 
an orderly investigation of its affairs, 
and now has no complaint to make, ex- 
cept that through the activities of all 
these various bodies its organfzation 
has been put under such strain as to 
threaten its ability to render an effi- 
cient telephone service. 

Therefore, to end a situation which 
had become almost intolerable, the 
company determined to accept a prima 
facie finding of the Commission based 
on evidence introduced by the Commis- 
sion, without waiting to put in its own 
testimony. The company has done all 
it could properly do by co-operation, 
and by furnishing all information asked 
for promptly and completely, to make 
commission regulation effective in this 
state. 

The far reaching effects of such a 
change in rates as is set forth in the 
company’s schedules cannot be definite- 
ly ascertained by any mathematical cal- 
culation. While allowance may be made 
for losses due, among other things, to the 
conversion of present toll messages to 
local messages, a large volume of new 

traffic that will inevitably arise, yield- 
ing no additional revenue, because it 
will fall within the minimum allowance 
which has been increased from 600 to 
840 messages, and which will entail a 
large additional expense to the company, 
should not be overlooked. Yet no one 
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can measure this loss accurately. Our 
figure of $2,700,000 does not include this 
loss, but in our best judgment, based 
upon many years of experience, this is 
a very considerable item and should not 
in fairness be ignored. 

One of the commissioners stated that 
on the testimony of the Commission’s 
own expert the company’s property in 
New York City was shown to have a 
value of $89,000,000, exclusive of fran- 
chises, going-concern value, and all 
other intangibles, and after deducting 
$7,000,000 for accrued depreciation. The 
amount finally found by the Commis- 
sion was $82,000,000 as of June 30, 1914, 
to which the company has asked to 
have added $1,796,686 for property add- 
ed between that date and January 1, 
1915, as testified to by the Commission’s 
expert. 

We have made every effort to reach 
a fair adjustment, and as to many mat- 
ters have subordinated our legal rights 
to what we believe to be the popular 
view, knowing that the general satis- 
faction of our patrons is of far more 
value to the company, in the long run, 
than the revenue that might be saved 
by protracted litigation. 

We appreciate that no adjustment 
can ever be made that will be entirely 
satisfactory to everyone, but we are 
confident that the schedules which we 
have submitted are based on sound 
principles, will reduce our revenue sub- 
stantially as estimated, and will prove 
as generally satisfactory as any that 
can be devised. 

New York City expects and the com- 
pany desires to maintain its service at 
the highest possible point of efficiency, 
and we should be derelict in our duty to 
the public if to save ourselves annoy- 
ance we should accept conditions that 
would unavoidably result in a debase- 
ment of the service. 

Sailscnaialiaiinesidiaionas 
Large Projected Ship - Building 

Plant Will Require Much Ma- 

chinery. 

The British-American Company, a 
large corporation with extensive inter- 
national interests, is developing plans 
and specifications for the erection of 
a $5,000,000 ship-building plant to be 
located at some point on the Atlantic 
Coast. The company solicits corre- 
spondence with manufacturers of me- 
chanical and electrical machinery such 
as is used in plants of this type. 
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The Anglo-Argentine Tramway Com- 
pany, of Buenos Aires, has been granted 
an extension of time in which to begin 
the construction of its proposed under- 
ground electric line from Retiro to Con- 
stitucion. According to the present 
agreement construction must begin 
within one year after the close of the 
European war. 
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LETTER TO THE EDITOR. 





Ampere-Hour Meters For Charging 
Batteries. 
To the Editor: 

In your issue of March 20 you pub- 
lish a report of the Chicago Electric 
Vehicle Association. In this report 
Mr. McMahon (Commonwealth Edison 
Company) is quoted as having made a 
statement which, if taken literally, 
might be considered derogatory to 
Sangamo ampere-hour meters, unless 
it is qualified. 

It may be: possible that some local 
condition was the cause of the results 
mentioned by Mr. McMahon. From 
either a theoretical or practical stand- 
point, there is no reason to suppose 
that the ampere-hour meter does not 
indicate a true battery condition when 
operated correctly: As a matter of fact, 
the demand for this instrument is the 
most convincing evidence of its effi- 
ciency. 

The statement referred to above, we 
trust was not so emphatic as appears 
from its text. Hence, this letter, we 
hope, will tend to remove any bad im- 
pression which may have been created 
by the aforementioned statement. 

J. T. Hartiey. 

Chicago, March 23, 1915. 

[We are glad to correct the inaccu- 
racy in the report of Mr. McMahon’s 
remarks. Mr. McMahon considers the 
Sangamo ampere-hour meter entirely 
reliable as a guide to correct charging, 
but ammeter and voltmeter are used 
in this work because the attendant is 
thereby better enabled to keep in touch 
with the condition of the battery. The 
report in question stated that the Com- 
monwealth Edison Company now has 
171 horses in service. The correct 
number is 71, all others having been 
replaced by electric vehicles.—Epitor.] 


2 
> 


Museum of Safety Moves to be 
Nearer Workers. 

So that it will be nearer the working 
center of the city and consequently able 
to keep in closer touch with the work- 
ers, the American Museum of Safety 
has leased new quarters at 14 to 18 
West Twenty-fourth Street, New York 
City. In going to its new home the 
Museum gives up the quarters which it 
has occupied for many years in the 
Engineering Societies Building at 29 
West Thirty-ninth Street. 

“This is the first step in a new indus- 
trial campaign for safety in New York 
City’s shops and factories,” said Ar- 
thur Williams, president of the Mu- 
seum. “The new home of the Museum 
of Safety is in the heart of a great 
manufacturing district where much can 
be done to improve industrial conditions 
both from a safety and hygienic stand- 
point.” 
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BOOK REVIEWS. 





“Polyphase Currents.” By Alfred Still. 
New York: The Macmillan Company. 
Cloth, 300 pages (434x7%4 inches), 101 


illustrations. Supplied by the Electrical 
Review Publishing Company, Inc., for 
$1.50. 


This is the second edition of the book 
which was first published in 1906 in Eng- 
land. It is a non-mathematical treat- 
ment of the theory of single-phase and 
polyphase alternating currents, alternat- 
ing-curent machinery, and an elementary 
discussion of power transmission by alter- 
nating currents. Very little new matter 
has been added in the new edition, but 
much of the original matter has been re- 
written and the vector diagrams have 
been redrawn so as to conform to inter- 
national convention. The author has evi- 
dently aimed to give a clear exposition of 
the physical actions and reactions in al- 
ternating-current electrical apparatus and 
the opinion of the re- 
viewer he has succeeded. The chapter on 
Power Transmission is an exceptionally 
lucid treatment of a subject that is some 
what difficult to most students. The ex- 
planation of Kelvin’s Law for most 
economical section of line is given with- 
out mathematics, and its application is il- 
lustrated by a chart or diagram. The 
book will undoubtedly prove very useful 
to anyone knowledge of mathe- 
matics is limited, but who, nevertheless, 
wishes to acquire some knowledge of al- 
ternating-current working. To such the 
recommended. 

C. M. JANSKY. 
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“Lichtmessungen mit Selen.” By Willy 
Jaenichen. Berlin-Nikolassee: F. & M. 
Harrwitz. Paper, 76 pages (6%4x10 
inches), illustrated. Supplied by the 
Electrical Review Publishing Company, 
Inc., for $1.00 

This work is divided into two parts, 
the first having to do with the funda- 
mental properties of selenium involved 
in the applications to photometry and a 
discussion of the recorded attempts to 
use selenium in practice. The experi- 
ments of 13 investigations are described, 
in which the attempt was to use selenium 
as a self-contained standard. These ex- 
periments began with Rolls in 1875 and 
ended with Poliokoff in 1899. A second 
set of experiments are described in 
which the effort was to adapt the light- 
sensitiveness to purely comparative meas- 
urements of light intensity. These ex- 
periments were performed by Haub, 
Pusser, Ruhmer, and Timar independent- 
ly. The results of all the above experi- 
ments did not lead to a satisfactory 
photometer because of the variability of 
selenium, under slightly varying physical 
conditions, and because the wave-length- 
sensibility curves were not definite. The 
effect of fatigue, varying time rate of 
change, of moisture and of temperature 
are mentioned as serious causes of dis- 
crepancy in all the experiments. 
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The second part of the monograph is 
devoted to the personal investigations of 


the author. The conclusion is reached 
that selenium can be used for light meas- 
urements of precision if the sensibility is 
increased, but that there can be no hope 
of using selenium for photometric meas- 
urements unless there can be found a 
method of obtaining selenium with sen- 
sibility curves corresponding to the sen- 
sibility curve of the human eye. 

The author does not mention the best 
work on photometry by use of selenium, 
the brilliant work on stellar photometry 
by Stebbins and the careful experimental 
and theoretical work of Pfund. 

F. C. Brown. 





“Smithsonian Physical Tables.” By 
Frederick E. Fowle. Washington: The 
Smithsonian Institution. Cloth, 355 pages 
(6x9 inches). 

The sixth edition of this valuable book 
of reference differs from the last prin- 
cipally by the addition of 65 new tables, 
which include a new set of wire tables, 
tables dealing with radioactivity and 
Roentgen rays, and some new mathemat- 
ical tables. The field covered by these 
tables is one not duplicated elsewhere, 
and it is a matter for general congratu- 
lation that the Smithsonian Institution 
has seen fit to revise and enlarge the 
tables from time to time, and keep the 
data up to date. It is a meritorious un- 
dertaking. The possessor of this volume 
has at hand a great fund of information 
in the field of physical constants and 
the properties of materials. 





“Furnace Efficiency: Combustion and 
Flue Gases.” By James C. Peebles. Chi- 
cago: The Joseph G. Branch Publishing 
Company. Cloth, 156 pages (5x7% 
inches), illustrated Supplied by the 
Electrical Review Publishing Company, 
Inc. for $1.50. : 

The purpose of the author in prepar- 
ing this book has been to set forth in 
convenient form and in non-technical 
language the efforts now being made to 
increase the efficiency of coal combustion 
in the steam boiler furnace. It is in- 
tended for power-plant engineers, man- 
agers and firemen. The chemistry of 
combustion is first considered, then the 
means of reducing losses in the furnace, 
the prevention of smoke, and various aids 
in boiler operation, such as mechanical 
stokers and meters. The last two chap- 
ters are devoted to the proper construc- 
tion of brickwork and chimneys. To 
anyone not already familiar with the 
principles of furnace operation, and in- 
terested in securing efficiency, this volume 
should prove helpful. 





“Drake’s Telephone Handbook.” By 
David Penn Moreton. Chicago: Fred- 
erick J. Drake & Company. Cloth, 286 
pages (4x6% inches), illustrated. Sup- 
plied by the Electrical Review Publish- 
ing Company, Inc., for $1.00. 

This volume covers the elements of 
telephone work in a very readable way. 





Vol. 66—No. 15 


Electrical fundamentals and the physics 
of sound are considered and then tele- 
phone instruments, exchanges and lines 
described fully enough to give a good 
general idea of their construction and 
operation. The final chapter is devoted 
to troubles. The more common faults 
are taken up and directions given for 
finding and correcting them. There are 
also useful hints for inspectors. While 
this book contains little that is new to 
an experienced telephone man, it will 
be very useful to the beginner, and is 
intended for the man who is taking up 
telephone work from the practical side. 





. 

“How to Run and Install Gasoline En- 
gines.” By C. Von Culin. New York: 
Norman W. Henley Publishing Company. 
Paper, 96 pages (3x6 inches), illustrated. 
Supplied by the Electrical Review Pub- 
lishing Company, Inc., for 25 cents. 

This little pocketbook explains the op- 
eration of the gasoline engine, the proper 
care of the same, reasons for misfiring, 
the essentials in securing proper ignition 
and a detailed consideration of the vari- 
ous elements going into the engine and 
the sparking circuit. It is a handy book 
for the operator to have in his pocket 
when trouble arises. 





“The ‘Mechanicai World’ Pocket Diary 
and Year Book for 1915.” Manchester: 
Emmott & Company, Limited. Cloth, 
330 pages (4x6 inches), illustrated. Sup- 
plied by Electrical Review Publishing 
Company, Inc., for fifty cents. 

The twenty-eighth annual appearance 
of this handbook is characterized by the 
same features that made previous edi- 
tions valuable. New tables are given on 
cost of power, helix angles, Morse tap- 
ers, and proportions of T-slots; and oth- 
er new material is found on gearing, 
structural steel, limit gauges, strength 
of flat plates, and gas engines. While 
this volume does not take the place of 
a comprehensive mechanical engineer’s 
handbook, it is a very desirable acquisi- 
tion for those not possessing the former, 
and is well worth its price. Indeed, some 
of the tabular matter will not be readily 
found elsewhere. 





“The ‘Mechanical World’ Electrical 
Pocket Book for 1915.” Manchester: 
Emmott & Company, Limited. Cloth, 240 
pages (4x6 inches), illustrated. Supplied 
by Electrical Review Publishing Com- 
pany, Inc., for fifty cents. 


While this pocketbook contains much 
useful information and tables, it is rot 
comprehensive enough for the electrical 
engineer, but is suited rather for others 
who may wish the more commonly want- 
ed electrical facts at hand. The material 
is selected from the English rather than 
the American standpoint. The 1914 
pocketbook has been enlarged by the 
addition of matter on switching, syn- 
chronizing and machine troubles. The sec- 
tion on Electricity on Shipboard has been 
entirely rewritten and additions have 
been made to several other chapters. 
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New Electrical and Mechanical 
Appliances 
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New Hubbell Shade-Holder for 
Mogul-Base Sockets. 

A new type of shade-holder for use 
with Mogul-base brass-shell sockets 
has been placed on the market by the 
firm of Harvey Hubbell, Incorporated, 
Bridgeport, Conn. The holder is at- 
tached to the socket by means of a du- 
plex clamp and screw arrangement 
that grips the socket above the head 
and provides a rigid four-inch center 
suspension for shades and reflectors of 
any type. The illustration herewith 
shows the holder and a Hubbell Mo- 
gul-base socket and makes clear how 
esaily it may be applied. It will be ob- 
served that the shade-holder has 12 
holes around its top that permit liberal 
ventilation; this makes the device 
peculiarly suitable for use with large 
gas-filled tungsten lamps. The con- 


Mogul-Base Socket and Shade-Holder. 


struction of this shade-holder is up to 
the well known Hubbell standards. 


heat 
--s> 





Hertner Vertical Charging Set. 

A very compact form of motor-gen- 
erator set arranged particularly for the 
charging of batteries for electric ve- 
hicles has been developed and placed 
on the market by the Hertner Elec- 
tric & Manufacturing Company, Cleve- 
land, O. In designing this outfit the 
aim was to build a machine with am- 
ple capacity to charge the average ve- 
hicle battery in about one-half the time 
usually required. It was also aimed to 
make the machine as rugged and fool- 
proof, both mechanically and electri- 
ally, as possible. 

One of the advantages which the 
manufacturer states that this set pos- 
sesses is that, in case line voltage 


should fail or drop to a low value dur- 
ing the night, it will not stop running 
but will continue in operation through 
the direct-current generator acting as 
a motor supplied with a very small 
current from the battery until line vol- 
tage is again fully restored, when the 
machine automatically resumes its 
charging. Thus the elaborate and to 
a certain extent unreliable automatic 
restoring mechanism is eliminated. 
The machine is so designed that dur- 
ing the first two hours 50 per cent of the 
capacity of the ordinary average-sized 


Motor-Generator Battery-Charging Set. 


40-cell battery is restored; thus the ma- 
chine is capable of giving a heavy 
boosting charge to a more or less de- 
pleted battery. Charging is effected 
nearly on the same tapering plan as 
with the constant-potential system ex- 
cept that the initial charging rate is 
limited to the value which the usual 
service lines that are run into the 
premises of the vehicle owner can 
safely carry. A heavier starting cur- 
rent moreover would necessitate a 
larger and costlier outfit which also 
would operate under inefficient condi- 
tions at the low rate near the finish 
of the charge. The battery charge is 
completed without heat or gassing and 
in the least possible time consistent 


with prolonged battery life. The ac- 
tion is practically automatic. 

The top part of the generator, which 
is the upper machine in the double 
unit, is made to provide easy access 
to the commutator, as well as ventila- 
tion therefor. The machine is provided 
with special windings and interpoles 
to provide sparkless commutation un- 
der all conditions. All portions of the 
iron parts of the machine are of gener- 
ous size. In the middle of the outfit, 
between the motor and_ generator, 
there is provided a fan which causes 
a strong upward draft of air through 
the generator; the cooling thus effect- 
ed increases the efficiency of the ma- 
chine more than the offset due to the 
small amount of power required to run 
the fan. 

The driving motor at the base of 
the machine is an induction motor 
whose rotor windings are made with- 
out any joints, thus eliminating an im- 
portant source of trouble in machines 
of this type. In order to make the 
entire outfit well balanced and smooth 
in operation and also to permit dis- 
mantling, the shafts of the rotor and 
generator are separate and are con- 
nected by means of a flexible coupling. 
Immediately below this is a ball bear- 
ing which supports both shafts from 
a point practically midway between 
the top and bottom of the entire set. 
This construction is said to be an im- 
provement over the two-bearing ma- 
chine in that it results in much quieter 
operation, freedom from vibration and 
absence from commutator troubles. 
The base of the machine contains a 
thrust bearing, also a radial guide bear- 
ing. Thus with the guide bearing at 
the top these provide four bearings in 
place of the usual two-bearing struc- 
ture which is believed to be an im- 
provement over that form in which 
there is but one bearing at each end of 
« long vertical shaft and where the 
bottom bearing takes both radial and 
thrust loads. The switches and simple 
control apparatus provided with the 
outfit are of high-class design and of 
capacity fully twice that which they are 
called upon to carry. The small con- 
trol panel can be placed over the ma- 
chine or at any other convenient point 
on the wall. The entire charging out- 
fit takes but small space and can be in- 
stalled in a corner of the garage. 
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Subway-Type High-Tension Oil 
Fuse Cutouts. 

The that has been expe- 
rienced in service with D. & W. pole- 
type oil fuse cutouts together with the 
increasing demand for a thoroughly re- 
liable, high-grade protective device for 


success 


subway service has warranted the D. & 
W. Fuse Company, Providence, R. I., 
in designing a primary oil fuse cutout 
for this work. 

In the essential principles these cut- 
outs are identical with the pole type, 
described in our issue of May 23, 1914. 
Some have 
been made t>» adapt them for the differ- 
ent class of service in which they are 
to be used. The principal changes have 
been the substitution of a lead gasket 
for the compressible gasket employed 
in the pole-type cutout, different pro- 
vision for venting the cutout and pro- 
tecting it against the possibility of wa- 


modifications necessarily 


ter entering through the vent openings 
and a radically new method of arrang- 
with 


for connection the cables in 


ing 
the two-pole and three-pole_ types. 
These cutouts are made in 50, 100 and 


200-ampere capacities, single pole, and 
in 50 and 100-ampere capacities, double 
and triple 2,500 volts. Fig. 1 
shows the three-pole type and Fig. 2 
the single-pole type. 

In order to compress effectively the 
lead gasket against the V-shaped ring 
on which it rests, a swiveling yoke is 
employed carrying at its center a pow- 


pole, 


erful compression screw provided with 
a lock nut; a quarter or half turn of this 
brings the gasket against the V-ring 
with such force as to insure the abso- 
lute tightness of the joint, even where 
the cutout is entirely submerged. 





Fig. 1.—Three-Pole High-Tension Subway Oil Fuse Cutout. 





The gasket in the carrier head, which 
might become unduly distorted owing 
to the repeated openings of the cutout, 
is so arranged as to be readily renewed 
at very slight cost, thus insuring con- 


tinued tightness of the cutout under 


service conditions. 
A similar form of lead gasket is used 
between the oil container and the top 
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of the cutout. In this case a suitable 
number of clamping bolts provide the 
necessary compression to draw the oil 
container into position and to insure 
tightness of the gasket. 

The venting arrangement necessarily 
had to be completely modified for sub- 
way service and provision is made for 





Fig. 2.—Single-Pole Oi! Cutout. 


connecting the cutouts to a common 
venting pipe. This pipe is preferably 
carried to the highest point within the 
manhole and from that dropped to 
within five or six inches of the floor, 
be- 


the lower end 
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illustrates this method of venting theze 
cutouts. 

The two and three-pole cutouts are 
equipped with a cable connection com- 
partment at each end for the use of the 
two or three-wire cable. In making 
connection with the cable in the man- 
hole the individual conductors are each 
equipped with a special terminal sup- 
plied with these cutouts. The cable 
is then passed through a bronze bush- 
ing and permanently secured in posi- 
tion by means of a wiped joint to this 
bushing. Connection is made with the 
several conductors within the cutout by 
a clamping screw, the individual con- 
ductors being separated by an insulat- 
ing partition; the whole chamber is 
then filled with suitable insulating com- 
pound, poured in while molten, insuring 
an exceptionally high insulation resist- 
ance at that point. Tests actually mad- 
show that it will require in excess of 
20,000 volts to break down the insula- 
tion resistance within the connecting 
chamber. A cover, closing down onto 
a lead gasket, insures the complete ex- 
clusion of any moisture. Connection to 
the single-pole type is provided for in 
a simpler manner by furnishing the cut- 
outs equipped with a two-foot length 
of lead cable to which a proper wiped 
joint can be made in installing the cut- 
out. 

The general design of the fuse carrier 
is identical with that used in the pole- 





ing enlarged a few 
inches to the size of 
a pipe at least twice 
the diameter of the 
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manhole, the air is compressed in the cut- 
out as it rises and absolutely prevents the 
admission of any water, even should the 
manhole be completely filled. At the same 
time, any undue pressure within the cut- 
out itself, resulting from the blowing of 
a fuse, is promptly relieved as the pipe 
would only be sealed by the water at 
its lower end. The diagram in Fig. 3 





Fig. 3.—Method of Venting Subway Oi! Cutouts. 





type cutout, the locking arrangement 
being the same so that the carrier is 
locked into position before contact is 
made with the terminals to insure safe- 
ty in fuse removal. 

In the D. & W. cutout, the fusible ele- 
ment is placed under a heavy body of 
special oil, On the blowing of the fuse 
the terminals are so arranged that they 
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are forcibly thrown apart and the oil 
being interposed between them, effec- 
tually prevents the formation of an arc. 

The company reports a large number 
of these cutouts in service which are 
giving entire satisfaction due to the ef- 
fectiveness of their operation and to the 
fact that they give to the lineman a 
maximum amount of protection, inas- 
much as it is perfectly safe for him to 
insert a new fuse even when the line 
is short-circuited without risk to him- 
self, as the whole device is effectually 
locked against the blowing out of the 
carrier and the oil in case of the un- 
expected blowing of a fuse during re- 
newal. 

The importance of employing only 
the fuse links which are manufactured 
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cleaning of the oil once every year or 

two would be all that is necessary un- 

der ordinary conditions. 
—__2-e—___—__ 


Electrically Operated Chime Out- 
fits. 

The melodious and fascinating musi- 
cal effects obtainable by chimes have 
heretofore had a limited application in 
cathedral towers and the like. The sub- 
ject of operating chimes electrically has 
received much attention by Harry A. 
Yerkes, who has recently joined the 
staff of the Betts & Betts Corporation, 
256 West Fifty-fifth Street, New York 
City. Among the best known of his 
achievements in this line are the great 
aggregation of electrically operated 
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tones of these chimes seem to come 
from a great distance and carry one 
to the quaint towns so realistically de- 
picted in the mural decorations of this 
inn. 

The Betts & Betts department under 
the supervision of Mr. Yerkes is manu- 
facturing all sizes and types of chimes 
and bells from the small clock chime 
to the great sets for church towers and 
other special installations. Electrically 
operated chimes can be installed at any 
place desired and played automatically 
from music rolls which can be changed 
as often as desired, the playing being 
controlled and timed by electric master 
clocks. 

Fig. 1 shows the Yerkes Westminster 
chimes outfit. A master “Klok” sends 

















Fig. 1.—Electrically Operated Westminster Chimes Outfit. 


for these cutouts is empha- 
cannot be 


especially 
sized. Ordinary fuse wire 
safely used, as it is likely to bring about 
an abnormal rise in temperature of the 
oil with resulting carbonization which 
will rapidly destroy its efficiency. Fuses 
of any desired capacity from 5 to 20 
amperes, up to the full capacity of the 
cutout can be supplied at moderate ex- 
A special grade of oil made 
as the 


pense. 
for this service should be used; 
oil can be easily cleaned by filtration, 
it can be used over and over again 
without deterioration or in any way af- 
fecting unfavorably the operation of the 
cutout. The oil container is provided 
with a plug outlet at the bottom which 
permits the drawing off of the oil when 
required. Experience indicates that the 


bells of the New York Hippodrome and 
those installed at the large hotel at 
West Baden Springs, Ind. An equip- 
ment of Yerkes temple bells and West- 
minster chimes on the yacht Emeline 
attracted great attention on its re- 
cent trip to Panama. These bells and 
chimes were installed in various parts 
of the yacht and furnished both amuse- 
ment and delight to the passengers and 
crews of passing vessels. At the va- 
rious ports where Mr. Graves’ yacht 
stopped concerts were given to the na- 
tives who lined the shores and came 
out in a great assortment of small craft 
to listen to the concerts. Another fa- 
mous installation of these chimes is in 
the Rathskeller of the Woolworth 
Building, New York City. The deep 


ht 





Fig. 2.—Electric Automatic Playing Chimes Outfit. 


electrical impulses once each minute to 
the round secondary clock which keeps 
in perfect step with it. ‘At the end of 
every 15 minutes the secondary clock 
sends an electrical impulse to the op- 
erating mechanism shown at the bot- 
tom. This is a special motor-driven 
flasher mechanism which controls the 
chimes and strikes the hour by send- 
ing proper electrical impulses to the 
solenoids that operate the hammers. At 
the quarter hour the chimes are played 
once; at the half hour twice; at the 
three-quarter hour three times, and at 
the hour four times, directly after which 
a deep chord is struck a number of 
times corresponding with the hour. 

In Fig. 2 is shown an automatic 
playing chimes outfit which is operated 
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by means of a motor-driven pneumatic 
player employing special mechanical 
rolls that play from six to ten selections 
and can be changed at any time desired, 
just as the rolls on a player piano. This 
equipment is provided with a master 
Klok attachment which starts electri- 
cally a particular musical selection at 


the striking of each hour. Bells can be 
operated in the same manner and are 
frequently used in connection with the 
chimes. 

These chimes are also furnished in 


connection with a piano or organ so 
that the person playing the instrument 
may, by merely pulling out a stop, play 
the chimes from the same keyboard or 
he may play the chimes alone. These 
equipments have proven excellent at- 
tractions for theaters and hotels. 
caasinaiuitiianidenemmsadit 

Portable Electric Vulcanizer. 

The Corbett & De Coursey Com- 
pany, Pittsburgh, Pa., has brought out 
a portable electric vulcanizer to oper- 
ate on a six-volt storage battery with 
which practically every gasoline auto- 
mobile is equipped. 

It is furnished complete with six 
feet of flexible reinforced cord and a 
bayonet-type plug which may be at- 






Portable Six-Volt Vulcanizer. 





tached to the exploring or regular 
lamp socket. The manufacturers state 
that this vulcanizer takes less current 
to operate it than does the actual light- 
ing of the car. The total weight, in- 
cluding serviceable canvas bag, is only 
two pounds. As the outfit takes up 
very little room, it may be easily car- 
ried in the tool box. 

A standard thermometer with which 
it is equipped allows the heat to be 
maintained constant at 275 degrees. As 
it may be used under any weather con- 
ditions, a patch can be vulcanized out 
on the road as well as in the garage 
without danger from flames or incon- 


venience from fumes and smoke. 


The advantage of having a vulcan- 
izer which costs little to operate, is 
not affected by wind, heat or cold, and 
to be repaired in 


allows punctures 
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from a fourth to a half of the usual 
time without dirt or danger, should in- 
terest automobile men in the device. 
—-»-__—_— 

Crescent Electric Dishwasher. 

Both to eliminate the drudgery and 
the usual insanitary results connected 
with ordinary dishwashing, the use of 
machines for completing this necessary 
feature of household duties is grow- 
ing in favor. In order to be effective, 
however, the requirements for such a 
machine are exacting. This subject has 
been made the study for many years by 
the Bromley-Merseles Manufacturing 
Company, Incorporated, 217 West Su- 
perior Street, Chicago. This company 
has placed on the market six different 
sizes of electrically driven dishwashers 
suitable for the varying needs of ordi- 
nary households, clubs, hotels, res- 
taurants, schools, hospitals, etc. 

All of these machines, however, work 
upon the same general principle of 
forcing by means of a motor-driven 
pump a powerful spray of very hot 
soapy water which passes up through 
a standpipe from the tank in which the 
pump is located and distributes the wa- 








Crescent Household Electric Dishwasher. 





ter over the dishes through nozzles that 
revolve. The dishes are stacked up on 
wood racks providing separation of 
each piece and so arranged as to give 
each portion of the contents exposure 
to the hot spray. The water reaches 
the dishes from every direction and 
thus thoroughly washes every portion 
of every dish. The water tank is at 
the botton and suspended above it are 
detachable strainer pans which catch 
all solid refuse from the dishes. Grease 
floats on the surface of the water until 
the spray of fresh hot rinsing water 
is turned on, when it passes through 
an overflow pipe into the sewerage dis- 
charge. 

The operation of actually washing 
the dishes takes but a few minutes and 
after this the rinse valve is opened for 
a moment and clean hot boiling water 
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is forced over the dishes through the 
sprayers. The rinsing takes less than 
one minute. When the rinsing valve 
is turned off the dishes dry very rapid- 
ly from the heat and are then ready 
to be taken from the machine without 
having been touched by dish cloth or 
drying cloth of any kind. 

One of the accompanying illustrations 
shows the household size of the Cres- 
cent machine with an assortment of 
plates, saucers, platters, etc., mounted 
upon the dish rack. These racks are 
made of hard maple, which is said to 
be superior to metal racks because it 
does not mark or discolor fine dishes 
and also prevents breakage. All parts 
of the machine except the rack are 
made of metal. The outside is white 
enamel and has nickel trimmings. The 
base is made of aluminum. The pump- 


driving motor is located below the ma- 
chine where it is not exposed to mois- 
ture and is entirely out of the way. The 
door swings downward and this makes 











Club-Size Electric Dishwasher. 





it very easy to insert the racks with- 
out lifting a considerable load, as is 
the case in many machines in which the 
racks must be inserted from the top. 
All parts of the machine are strongly 
constructed. It has but few parts and 
these are easily kept clean and whole- 
some. Furnished with the machine is 
a stand upon which it is mounted. This 
has shelves for receiving the several 
dish racks and takes only about two 
feet square of floor space. 

A larger type of machine is shown in 
the second illustration. This machine 
is operated by a one-half-horsepower 
motor and is equipped with sufficient 
racks and capacity to meet the needs 
of small clubs, restaurants, hospitals, 
etc. Its floor dimensions with the 
doors closed are 3 feet, 11 inches wide 
by 2 feet, 5 inches deep. In this case 
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the motor is mounted on top of the 
machine and drives the pump located 
in the tank at the bottom through a 
belt and tight and loose pulleys. The 
doors in this case are double, the low- 
er section opening as in the household 
to form shelf 
putting the trays in and taking them 


size a convenient when 
out; the top door swings upward out of 
During operation in these va- 
rious the tightly 
closed, thus preventing steam and va- 


the way. 
machines doors are 
pors from being disseminatéd into the 
room. All of these machines have been 


used with much success for washing ail 
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tower which carries the 
Burke switch, lightning ar- 
rester and fuse. A lattice-steel pole is 
used to support one end of the high- 
the 


steel 
horn-gap 


to the 


voltage bus wire over trans- 


formers. 
SS 
100-Watt Mazda “C” Lamp Makes 
Recerd Sale. 
The 100-watt Mazda “C” 
cently placed on the market is meet- 


lamp re- 

as a selling 
National Lamp 
Electric Com- 


ing with unusual 
The 


General 


proposition. 
Works of the 


pany announces that 60,000 of these 











Outdoor Substation at Covington, Va. 


kinds of tableware, including the finest 
china, glassware and silverware. 
aS el 
Outdoor Substation. 

The outdoor substation shown in the 
illustration is installed 
at Covington, - Va., the 44,000-volt 
lines of the Virginia-Western Power 
Company. It is of 300 kilovolt-amperes 
capacity and is one of the new designs 
of the Transmission Engineering Com- 
pany, of Pittsburgh, Pa., which pro- 
vides for mounting the transformers on 
the ground as is with the 
larger sizes. 

The transmission line is dead-ended 


accompanying 
on 


advisable 


lamps were put on the market in Feb- 
ruary and only 16 have been returned 
on account of mechanical defects, The 
present rate of sale indicates that the 
demand for the current year will 
amount to approximately 2,000,000 of 
these lamps. 

SE ne 
Inexpensive Eight-Inch Fans. 
Believing that the use of electric fans 

would be greatly increased in the 
home, small office and store, if an 
inexpensive type of fan were available, 
there have been placed on the market 
by Lindstrom, Smith & Company, of 
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fans in which low cost without sacri- 
ficing economy and reliability of oper- 
ation was aimed at. 

Fig, 1 shows what is known as the 
White Cross fan, which is easily 
changed by a wing nut from desk 
and table position to wall position. 
This fan has a universal motor oper- 
ating on direct or alternating current. 
It is furnished for various voltages 
from 8 to 420. Self-feeding oil lubrica- 
provided. A simple starting 
speed-regulating switch 
part of the outfit. Rubber on the base 
prevents scratching highly polished 
furniture. The fan is finished in bright 
brass and black. This fan weighs only 
six pounds complete. 


tion is 


and forms 


Fig. 1.—White Cross Ejight-Inch Fan. 


Fig. 2.—Breezer Elght-Inch Fan. 


In Fig. 2 is shown the Breezer fan 
which is still lower in cost. In con- 
struction it resembles the type describ- 
ed above. It is finished in nickel and 
oxidized copper. Both these fans are 
obtainable for use with an eight-volt 
storage battery in places not equipped 
with electric lighting service. Both 
types of fans are fully guaranteed by 
the company. 


The Compania Luz y Fuerza, of 
Mendoza, Argentina, is proceeding with 
the construction of a _ hydroelectric 
plant to develop 16,000 horsepower 





Chicago, Ill, two types of eight-inch initially. 
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ATTACHMENT PLUGS, Fuseless.— 
Arrow Electric Company, 103 Haw- 
thorne Street, Hartford, Conn. 

250 watts, 250 volts, with pull socket, 
catalog No. 35024. 

Approved March 12, 1915. 





ELECTRIC CARBONATOR.—The 
Bastian-Blessing Company, 125 West 
Austin Avenue, Chicago, III. 

Automatic electric carbonator Rival, 
consisting of motor-driven carbonator 
controlled by automatic switch actuated 
by weight of water in supply chamber. 
Motors of inclosed type, rated at one- 
eighth horsepower, 110 or 220 volts, di- 





rect or alternating current. Designed 

for use in carbonating water. 
Approved March 27, 1915. 
HEATERS, Electric. — Hotpoint 


Electric Heating Company, Ontario, 
Cal. 

Hotpoint air heaters. 

These heaters each consist of a heli- 
cal resistance coil inclosed in a per- 
forated steel case provided with sup- 
porting legs and with a standard three- 
heat switch. 1000-3000 watts, 110-220 
volts. Catalog Nos. 3051-53 inclusive. 

These heaters are judged to be less 
hazardous than stoves and heaters used 
for same purpose which depend on di- 
rect combustion of fuel for heat. Pre- 
cautions such as apply to stoves in com- 
mon use for heating should be observed 
in installation and use of these devices. 

Approved March 8, 1915. 


HEATERS, Electric. — Hotpoint 
Electric Heating Company, Ontario, 
Cal. 

El Radio luminous air heater. 

This heater consists of a helical wire- 
wound resistance element mounted on 
mica and supported behind a wire screen 
in a copper-lined sheet-metal case open 
at front and provided with terminals for 
connecting plug at back. 

600 watts, 110-220 volts. 

Approved March 9, 1915. 








HEATERS, Electric.—Majestic Elec- 
tric Development Company, 428 O’Far- 
rell Street, San Francisco, Cal. 

Majestic air heater. Rating, 8.8 am- 
peres, 110 volts. Catalog No. 10. 

Standard when connected by standard 
fittings to wiring circuits of suitable ca- 
pacity, but not for connection to ordi- 
nary lighting circuits nor to ordinary 
lamp sockets or receptacles. 

Approved March 19, 1915. 


INSULATING MATERIALS. — 
Westinghouse Electric and Manufactur- 
ing Company, East Pittsburgh, Pa. 

“Bakelite-Micarta”, made in plates, 
tubes and rods with a Bakelite binder. 
Grades 21-A, 21-X, 32-X, 213, 323 have 
a fiber body, and Grade 21-D has a 
cloth body. Laboratory tests show 
that this material has good dielectric 
strength, is practically non-absorptive, 
is unaffected by oils, can be readily 
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The electrical fittings illustrated 
and described in this department 
have been approved by the Un- 
derwriters’ Laboratories, _Incor- 
porated, following examination 


and tests conducted under stand- 
ards of the National Electrical 
Code as recommended by the 
National Fire Protection Asso- 
ciation. 





worked with tools, and is somewhat 
less combustible than fiber. 

Standard for use as a substitute for 
hard fiber as cross bars of knife 
switches, washers, bushings and other 
small parts where fiber has been ac- 
cepted as standard. 

Approved March 18, 1915. 


LIGHTNING RODS.—Ajax Light- 
ning Conductor Company, 412 North 
Sangamon Street, Chicago, III. 

Labels are attached to factory out- 
put which has passed inspection by 
the Underwriters’ Laboratories. 

This manufacturer makes a specialty 
of installations where subject to cor- 
rosion and furnishes lightning rods 
and fittings equipped with lead protec- 
tive coatings. 

Approved February 27, 


LIGHTNING RODS. — Security 
Lightning Rod Company, Burlington, 
Wis. 

Labels are attached to factory out- 
put which has passed inspection by 
the Underwriters’ Laboratories. 

Approved February 20, 1915. 


OPTICAL INSTRUMENTS.—F. A. 
Hardy and Company, 10 South Wabash 
Avenue, Chicago, IIl. 

20th Century testing cabinet. 

Electrically illuminated optical test 
chart and inclosing cabinet for use by 
oculists. Catalog No. 1050. 

Ophthalmometer. 

An optical instrument for measuring 
radius of curvature of cornea by re- 
flected images. Illumination for this 
instrument is obtained from four can- 
delabra incandescent lamps. 

Approved March 19, 1915. 


PORTABLE ELECTRIC SAFETY 
LAMPS.—Hirsch Electric Mine Lamp 
Company, 314 North Twelfth Street, 
Philadelphia, Pa. 

“Hirsch” watchmgn’s lamp. 

Portable electric safety lamp, con- 
sisting of a lead-plate, two-volt storage 
battery inclosed in aluminum case. A 
small incandescent lamp, together with 
a special switch, safety glass and shells 
are mounted on the top of casing. For 
watchman’s use. 

“Hirsch” miner’s lamp. 

Portable electric safety lamp, con- 
sisting of battery, reflector, and safety 
features same as watchman’s lamp. Bat- 
tery is inclosed in a case for fastening 
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to miner’s belt, and reflector is designed 
to fasten.to miner’s cap. Electrical 
connection is made between the two by 
length of small armored cord and bayo- 
net receptacles and plugs. For use in 
mines. 

Fire hazard of these lamps under any 
conditions liable to be met in service is 
judged to be practically negligible, al- 
though it is recognized that under con- 
ditions remotely possible the more ex- 
plosive vapors can be ignited by the 
hot filaments exposed by breaking of 
lamps used. 

The results of tests supplemented by 
reports of extensive field experience 
indicate that these lamps are suitable for 
general use and are especially suitable 
for use wherever flammable or explosive 
vapors or gases are liable to be en- 
countered. 

Approved March 11, 1915. 





RECEPTACLES, For Attachment 
Plugs.—Central Electric Company, 320 
South Fifth Avenue, Chicago, III. 

Receptacles and Plugs. “Ralco.” 

30 amperes, 250 volts, catalog Nos. 1, 
2, 7B, 8, 10, 15, 16, 17B, 18, 20. 

30 amperes, 125 or 250 volts, 5 am- 
peres per circuit, catalog Nos. 5, 6. 

60 amperes, 250 volts, catalog No. 3. 

30 amperes, 250 volts, 15 amperes, 440 
volts, catalog Nos. 4, 4B. 

60 amperes, 440 volts, alternating cur- 
rent, catalog No. 19. 

15 amperes, 600 volts, catalog No. 23, 
for use in completing circuits controlled 
by a switch. 

Approved March 6, 1915. 





SWITCHES, Automatic. — Sentinel 
Safety Elevator Switch Company, 308 
Franklin Street, Elizabeth, N. J. Man- 
ufactured for the above by E. B. Bail- 
lard Company, 18 Franklin Street, New 
York, N. Y. 

Elevator door switch, 3 amperes, 125 
volts, 2 amperes, 250 volts. An inclosed 
single-pole, spring-opened switch auto- 
matically closed by elevator door and 
connected in series with solenoid, to 
prevent car from being started until the 
door is properly closed. 

Approved March 13, 1915. 





SWITCHES, Combination Cutout.— 
Detroit Fuse and Manufacturing Com- 
pany, Detroit, Mich. 

Square D inclosed combination cut- 
out switches. 

0-200 amperes, all standard voltages. 

Catalog Nos. 5252, 5253, 5254, 5261, 
5262, 5263, 5264, 5341, 5342, 5343, 5344, 
5352, 5353, 5354, 5361, 5362, 5363, 5364, 
5441, 5442, 5443, 5452, 5453, 5461, 5462, 
5463. 

Approved March 12, 1915. 


SWITCHES; Combination Cutout.— 
Detroit Fuse and Manufacturing Com- 
pany, Windsor, Ont. 

Square D inclosed combination cutout 
switches, as in preceding item. 
Approved March 9, 1915. 
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ATLANTIC STATES. 


EXETER, N. H.—tThe selectmen 
have been authorized to make a new 
contract with the Exeter & Hampton 
Electric Company, whereby the present 
75 arc lamps will be replaced by 78 250- 
candlepower tungsten lamps with pris- 
matic refracting globes, and the 77 60- 
candlepower incandescents with 91 60- 
candlepower units, to burn from dusk un- 
til 1:30 a. m. Five additional lamps will 
be installed on the main street, to be 
controlled by the police and lighted at 
their discretion. The present contract 
will be extended, at a price of $5,000 a 
year, this being a saving of $634 a year 
over the price paid hitherto. W. 


TAUNTON, MASS.—The Committee 
on Public Works, in conference with 
Manager Wood of the municipal light- 
ing plant, has come to an agreement 
to begin at once the construction of an 
electric light and power line in Oak- 
land. 


TIVERTON, R. I.—The Tiverton 
Electric Light Company has offered a 
reduction of $5.00 per year in the price 
of 75-watt incandescent street lights, 
the present price being $25, providing 
the town will enter into a five-year 
contract. W. 

UNIONTOWN, N. J.—The contract 
to build the new school building here 
has been awarded to the Phillipsburg 
(N. J.) Supply and Construction Com- 
pany by the Lopatcong Township 
Board of Education. Special attention 
will be given to the lighting and ven- 
tilating systems. E. 

EASTON, PA.—The citizens of this 
city will shortly be asked to contribute 
to a fund for the erection of a new 
$150,000 hospital here. Congressman 
H. J. Steele and Dr. E. M. Green are 
prominent in the management of the 
hospital. x 


LEHIGHTON, PA.—tThe = school 
board here has decided to hold a spe- 
cial election for the purpose of gaining 
the assent of the voters to the erection 
of a $100,000 school building. The elec- 
trical installation will be of the best, 
should the proposition receive the neces- 
sary votes. 


READING, PA.—The Metropolitan 
Electric Company has started the build- 
ing of a high-tension line from its pow- 
er plant at West Reading to Birdsboro. 


WILKES-BARRE, PA.—The Key- 
stone colliery at Lafton, near here, will 
electrify their entire mining operations. 
Locomotives will take the place of 
mules and electrical machinery will 
take the place of steam in the break- 
ers. E, 


FORT MEADE, FLA—An ordi- 
nance has been passed for a bond issue 
of $58,000 to secure funds for the build- 
ing or buying of a municipally-owned 
electric light plant, and for the exten- 
sion and improvement of the water 
works and sewerage system. 
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NORTH CENTRAL STATES. 


CORTLAND, O. — The Cortland 
Lighting Company has been organized 
by local interests, including O. M. 
Richards, N. M. Richards, J. G. Gates 
and others, for the purpose of construc- 
ting and operating a small electric 
plant. The company is capitalized at 
$5,000. ss 

YOUNGSTOWN, O. — The city 
council will probably pass an ordinance 
extending the ornamental street-light- 
ing system for several blocks, on peti- 
tion of property-owners who indicate 
that they are willing to pay a fair share 
of the cost of the extension. L. 

YOUNGSTOWN, O.—The Mahon- 
ing & Shenango Valley Railway and 
Lighting Company is planning to issue 
a large amount of bonds, possibly as 
much as $25,000,000, for the purpose 
of refunding present obligations of 
about $10,000,000 and of furnishing cap- 
ital for needed extensions and improve- 
ments. Arrangements for taking care 
of the issue are being made in the 
east. 

WATSEKA, ILL.—Watseka is now 
agitating the question of a municipal 
lighting plant, and the proposition will 
be voted on at the municipal election 
in April. Address town clerk. 

HOLLAND, MICH.—A committee 
has been appointed to secure ways and 
means to build a $35,000 electric light 
plant. Address mayor. 

STORM LAKE, IOWA.—The Storm 
Lake Electric Light and Power Com- 
pany has been purchased by the Fed- 


eral Light and Power Company, of 
Boston. 
SUPERIOR, WIS.—On March 28 


the electrical shop of the Water, Light 
and Power Company was _ seriously 
damaged by a fire which had its origin 
in a nearby building. The rear half of 
the floors collapsed, leaving fixtures in 
a confused heap. Improvised offices 
were opened, however, within 24 hours 
after the fire had started. Leslie G. 
Ross is manager of the electrical shop. 
CLARISSA, MINN.—A bond issue 
amounting to $5,000 has been author- 
ized by popular vote to provide this 
village with an adequate electric light- 
ing system. X. 
MINNEAPOLIS, MINN. The 
Great Northern Railway Company 
signed a contract March 30, by which 
the Tri-State Telephone and Tele- 
graph Company is to install in the of- 
fices of the railway company an inter- 
communicating automatic telephone 
system with 2,500 instruments and 
three automatic exchanges at Minneap- 
olis, St. Paul and Superior. It is esti- 


mated that the time required to make 
connections will be reduced 50 per cent 
by the automatic system. + a 
SPOONER, MINN.—A petition has 
been prepared by the city council for 
presentation to the railroad —— 
the 


sioners asking for a dam on 
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Nemekagon River, near Trego. Addi- 
tional power is wanted for the electric 
light plant. X. 

ST. PAUL, MINN.—A resolution 
asking the corporation counsel to draft 
an ordinance which would require the 
Milwaukee Short Line to electrify its 
system within the city limits was in- 
troduced in the city council, March 30, 
by Oscar Keller, commissioner of 
public utilities. Mr. Keller said his 
resolution is in response to protests 
from many sections of the city against 
smoke and noise. He believes the 
time has come when the city should 
ascertain what authority it has to com- 
pel the electrification of railroads with- 
in its limits. X. 

SUMMIT, S. D.—The citizens have 
voted in favor of a bond issue of $5,000 
to secure ,funds for the construction of 
an electric light and power plant. 

DUNDEE, NEB.—An election will be 
held on April 17 to vote on a bond is- 
sue of $35,000 to secure funds for the 
installation of an electrolier  street- 
lighting system. 

VALENTINE, NEB.—A referendum 
vote has approved the council provision 
which will alow Charles H. Cornell to 
secure a franchise for retailing elec- 
trical energy in the city. Mr. Cornell 
proposes to build a dam on the Nio- 
brara River, four miles east of Valen- 
tine, and it is expected construction 
work will begin within the next 60 
days. 

CHAPMAN, KANS.—The council 
plans to install a $10,000 light and 
water service. Address town clerk. 

HAYS, KANS.—The council is plan- 
ning ways and means to install a $27,- 
000 light system. Address H. W. Os- 
hant, mayor. 

ST. LOUIS, MO.—The Central Civic 
Council, representing improvement as- 
sociations of St. Louis, recently adopt- 
ed a resolution endorsing the establish- 
ment of a municipal electric plant. 


SOUTH CENTRAL STATES. 


CADIZ, KY.—Mr. White, proprietor 
of the local lighting plant, and the city 
council, are negotiating on the matter 
of electric street lights for the city. 
It is said that a contract for this serv- 
ice is probable. G. 

FT. THOMAS, KY.—The council is 
considering the offer of an electric 
light and power frachise for the town, 
covering a period of 20 years. The 
franchise will be open to all bidders, 
and a new power plant may be con- 
structed. L. 

HAZARD, KY.—By the middle of 
April service will be available from the 
local lighting plant, which was recent- 
ly taken over by L. L. Stone, of Pike- 
ville, and later, if the demand justi- 
fies, day current will be supplied. Mr. 
Stone has been overhauling the plant 
and installing new machinery. 


LOUISVILLE, KY.—Residents el 
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the suburb of Auburndale, several 
miles south of Louisville, Ky., are ne- 
gotiating with the Louisville Gas and 
Electric Company for an extension of 
the service of the company to their 
community. Extension projects in 
process would bring the wires of the 
company to within striking distance 
only. G. 
WHITESBURG, KY.—Installation 
of a plant to supply 24-hour service 
here is to begin soon, the promoters 
being Fred Starkey, of Somerset, Ky., 
and N. Starkey, of Pikesville, Ky. G. 
WINCHESTER, KY.—The Win- 


chester Electrical Company has se- 
cured the contract for wiring the new 
building of the Wheeler Furniture 
Company of Paris, Ky. 


EDMUND, OKLA.—It is reported 
that the interurban electric railway of 
the Oklahoma City Interurban Com- 
pany will be extended from this place 
to Oklahoma City during the next few 
months. D. 

OKLAHOMA CITY, OKLA.—The 
Economy Light and Manufacturing 
Company has been organized here with 
a capital stock of $20,000. Al Shank 
is interested. D. 

MT. HOME, ARK.—The Mt. Home 
Electric Light Company is contemplat- 
ing the development of a small city 
lighting plant and will use a 30 or 40- 
kilowatt alternating-current generator, 
which will be connected up for power 
to the flour mill engine in the town. 
Address Dillon Underhill. 

GRETNA, LA—The Gretna Light 
and Power Company has been orga- 
nized for the purpose of taking over 
the franchise and contract for a new 
lighting system proposed for Gretna. 
Prominent officials of the Consumers 
Electric Company, of New Orleans, 
are the leading stockholders. Gretna 
is represented on the board of directors 


by Dr. Charles F. Gelbke. The com- 
pany is incorporated with a capital 
of $50,000. 

DALLAS, TEX.—The  Tulleride 


Power Company has been organized 
here with a capital stock of $40,000. 
W. W. Clark is interested. D. 
FLORESVILLE, TEX—The city 
council is considering the application of 
private parties for a franchise for the 
construction of an electric light and power 
plant here. D. 
HASKELL, TEX.—The Haskell 
Light and Ice Company has been organ- 
ized here for the purpose of installing 
and operating an electric light plant 
and ice factory. It has a capital stock 
of $20,000. Morgan Jones is inter- 
ested. D. 


WESTERN STATES. 

SALT LAKE CITY, UTAH— 
Property owners in the business dis- 
trict and heads of mercantile establish- 
ments of Salt Lake City, have been in 
conference perfecting details for im- 
proved lighting of the downtown 
streets. E. M. Ashton, secretary of 
the Upper Main Street Improvement 
Committee, is in active touch with 
the project. A light district is 
to be created in accordance with the 
bill passed at the recent session of the 
legislature, and which has been signed 
by Gov. William Spry. 

CHOTEAU, MONT.—According to 
reports, the Montana Power Company, 
with headquarters in Great Falls, Mont., 
has purchased the Choteau _ electric 
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lighting plant and distributing system 
from Homer McCullough, owner and 
manager. The purchase price has not 
been made public. The new owners took 
over the plant at midnight, March 31. 
The Montana Power Company will op- 
erate the local plant, which furnishes 
the city of Choteau with light and pow- 
er, until its transmission lines at the 
United States Reclamation Service 
Headquarters, on Sun River Canyon, 
can be extended. It is understood the 
extension will be made during late 
spring or early summer. 


BAKER, ORE.—Petitions have been 
filed with City Clerk Cunning calling 
for a special election to be held July 
14 to vote on the proposition of issu- 
ing bonds in the sum of $80,000 for the 
enlargement of the present municipal 
light and power plant, which, at this 
time, furnishes current for street and 
public building illumination alone. The 
petitions are being circulated by M. F. 
Newton and Robert Serive, both of 
Baker. O. 

EUGENE, ORE.—Petitions for the 
installation of additional ornamental- 
lighting posts in Willamette Street are 
in circulation, and it is reported the re- 
quired number of signatures will be 
obtained to warrant the improvement. 
Plans are in preparation, it is reported, 
to continue the lighting of Willamette 
Street to Thirteenth Avenue and thence 
out Thirteenth Avenue east to the 
Southern Pacific railroad tracks in 
Fairmount, or possibly to the eastern 
city limits. O. 

PRAIRIE CITY, ORE.—The Prai- 
rie Power Company, which owns and 
operates a power plant thrée miles west 
of this place and a flour mill in this 
city, has announced its intentions of 
removing the power plant down to the 
flour mill, and making some needed ex- 
tensions and improvements. Reported 
additional electrical machinery will be 
installed. O. 

CATHLAMET, WASH. — C. H. 
Reeves, of Jefferson, Ore., has peti- 
tioned the city council for a franchise 
to construct an electric lighting plant 
and transmission system in this city, 
same to extend over a period of 10 
years when the city will have the privi- 
lege of buying the plant and lines. 
Reported work of constructing the 
plant will begin as soon as the council 
grants the required permission. O. 

ELLENSBURG, WASH.—Engineer 
Carter has submitted plans and speci- 
fications to the city council for im- 
provements at the municipal light plant, 
the cost of which is estimated at $55,000. 


PE ELL, WASH.—This city has 
been petitioned by the Lewis County 
Light and Power Company, represent- 
ed by C. Oliver Smith, for a franchise 
to construct and operate electric lines 
for transmission of electric current 
through the alleys and streets of the 
city for a period of 50 years. The 
company agrees to furnish current for 
street lighting at a rate of 40 cents per 
month, for 32-candlepower lamps and 
wants a 10-year contract at those fig- 
ures. Reported the council will grant 
the franchise. O. 

TACOMA, WASH.—The St. Paul 
and Tacoma Lumber Company, of 
this city, through its manager, E. G. 
Griggs, has made an offer to the 
city of Tacoma whereby the com- 
pany will install additional electric 
equipment in a power plant to be built 
by the Company, to generate 10,000 
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horsepower providing the city of Ta- 
coma will utilize same as an auxiliary 
to the present municipal plant at La 
Grande. Commissioners of the city 
agree that at least 10,000 horsepower 
more is needed by the municipal plant 
to supply the growing needs of same, 
and to care for the shortage during the 
summer months. The council has al- 
ready tentatively agreed to a proposi- 
tion made by the Tacoma Central Heat- 
ing Company, whereby that company, 
in exchange for a franchise, has con- 
sented to install additional machinery 
to furnish 10,000 horsepower as an aux- 
iliary. 

If neither of the two propositions set 
forth are accepted by the city, a power 
plant will be constructed by the city 
at La Grande or steam auxiliary built 
in Tacoma, O 


HOLTVILLE, CAL.—The board of 
trustees has authorized the preparation 
of plans for a lighting system, work to 
begin as soon as possible. 


SAN GABRIEL, CAL.—The D. S. 
McEwan Electric Company has been 
awarded the contract for installing 
electric lights on a portion of Mission 
Drive at $2,380. 


GALLUP, N. M.—The American 
Fuel Company is installing a transmis- 
sion line from the Gibson electric plant 
to this city. A large transformer will 
be put in at the top of the hill north of 
town. 

LAS CRUCES, N. M.—The Las Cru- 
ces Electric Light and Ice Company 
plans to make extensive improvements 
to its water and light plant, including 
the instalation of additional machin- 
ery and other equipment. D. 

LORDSBURG, N. M.—The Water, 
Ice and Electric Company will install 
new machinery in its electrical plant. 
It is also developing additional water 
supply for the town. D. 

SILVER CITY, N. M—wWork is to 
start at once on the installation of a new 
lighting system. 


PROPOSALS. 


CABLE.—Sealed proposals will be 
received at the office of the Chief Sig- 
nal Officer, War Department, Washing- 
ton, D. C., until April 20, for 127 miles 
of cable. Specifications may be ob- 
tained from the above office. 

ELECTRIC EQUIPMENT.—Sealed 
bids will be received until April 21, for 
labor and materials required in the con- 
struction of an electric lighting system. 
Plans and specifications are on file in 
the office of W. F. Ashton, town clerk, 
Larchwood, Iowa. The work is divided 
into three parts: (1) Consisting of a 
cement block building; (2) consisting 
of furnishing and erecting an oil en- 
gine, generator, storage battery, switch- 
board; (3) electrical distribution sys- 
tem. Bids will be received on complete 
parts only. 


FOREIGN TRADE OPPORTUN- 
ITIES. 


[Addresses and other information may be ob- 
tained from the Bureau of Foreign and Domes- 
tic Commerce, Washington, D. C., or its branch 
offices at Boston, New York, Atianta, Chicago, 
St. Louis, New Orleans, Seattle and San Fran- 
cisco. Write on separate sheet for each oppor- 
tunity and give file number.) 

NO. 15,962. VULCANIZED FIBER. 
—An Amerincal consular officer in 
Europe reports that an electrical firm 
in his district wishes to represent 
American manufacturers of vulcanized 
fiber. It is stated that the firm uses 
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large quantities of this material, and 
wishes to secure an agency for Europe. 
Correspondence may be in the English 
language. 

NO. 15,971. ELECTRIC-LIGHT 
PLANTS.—An American company 
owning and operating an electric light 
plant in Central America has informed 
an American consular officer that it is 
contemplating the installation of sim- 
ilar plants in other cities in that coun- 
try. Correspondence should be with 
the manager of the company in Central 
America and with the company’s home 
office in the United States, addresses 
being obtainable from the Bureau. 


NO. 15,991. ELECTRICAL 
OTHER SUPPLIES, | ew 
American consul in Russia has ore 
a communication from a railway en- 
gineer stating that he desires to get in 
touch with American manufacturers of 
electrical and plumbing supplies, 
pumps, boilers, road-making machinery, 


AND 


fire engines and extinguishers, stump- 
pullers, and material for municipal 
laundries and bathing houses. Corre- 


spondence may be in English. 


NO. 16,002. INCANDESCENT 
LAMPS.—An American consular offi- 
cer in southern Europe reports that an 
importing firm in his district desires to 
secure an exclusive agency for the sale 
of American drawn-wire tungsten 
lamps of one-half and one watt per 
candle efficiency. Correspondence 
should be in Italian or French. C. i. f. 
quotations in French or Italian cur- 
rency should be submitted. 

NO. 16,092. ELECTRICAL MA- 
CHINERY.—An American -consular offi- 
cer in South America has transmitted a 
report relative to a possible opportunity 
for the sale of machinery for an electric- 
light plant and equipment for a tram- 
way. A copy of the complete report 
may be had on application to the Bureau 
of Foreign and Domestic Commerce or 
its branch offices. 

NO. 16,102. ELECTRIC LAMPS, 
FIXTURES AND WIRES.—An Amer- 
ican consul in Russia reports that a firm 
in his district desires to place orders for 
electric lamps, bulbs, fixtures and wires. 
Correspondence should be in Russian or 


French. Quotations should be c. i. f. 
Tiflis or Batum. 
NO. 16,118. ELECTRICAL SUP- 


PLIES, ETC.—An American consular 
officer in Russia reports that a business 
man in his district desires to represent 
American firms for the sale of electri- 
cal supplies, oil engines, leather belt- 
ing, etc. References are given. Corre- 
spondence should be in Russian or Ger- 
man. 


NO. 16,150. ELECTRICAL SUP- 
PLIES AND MACHINERY.—A busi- 
ness man in Mexico has informed an 
American consul that he is preparing 
to open a store for the sale of Ameri- 
can electrical supplies and machinery. 
A copy of the consul’s complete report 
may be had on application to the Bu- 
reau of Foreign and Domestic Com- 
merce or its branch offices. 


NO. 16,153. METALS, CARBONS 
FOR ARC LAMPS, ETC.—A business 
man in Switzerland has informed an 
American consul that he wishes to be 
put in communication with American 
firms which are in a position to furnish 
the best quality of the following goods 
at moderate prices: Ferrochrome, 
manganese, silicon, and tungsten; car- 
bons for arc lamps; electrodes for elec- 
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tric furnaces; asbestos and mica; tin; 
copper, lead, and zinc; transformers; 
sheet iron; tin plates, etc. 


NO. 16,173. ELECTRICALGOODS. 
—An American consul in Spain re- 
ports that a business man in his dis- 
trict desires to secure information 
relative to electrical goods, such as 
bulbs, heaters, irons, etc. Catalogs 
and correspondence should be in Span- 
ish. 

NO. 16,175. ELECTRICAL BELLS, 
ETC.—An American consular officer in 
France reports that a business man in 
his district wishes to represent Ameri- 


can exporters and manufacturers of 
electrical bells, ete: Reference is 
given. 

NO. 16,182. BULBS, ETC., FOR 


ELECTRIC LAMPS.—A firm in Eng- 
land, which is engaged in manufactur- 
ing incandescent lamps, has informed 
an American consular officer that it 
desires to purchase brass caps and 
glass bulbs used in the manufacture of 
electric lamps. 


FINANCIAL NOTES. 


The Pacific Gas & Electric Company 
will redeem April 22 at 100.25 and ac- 
crued interest an additional $1,500,000 of 
its five-per-cent one-year notes of De- 
cember 15, 1914. Original issue of these 
notes was $4,000,000 and $1,000,000 was 
redeemed last month. The remaining 
$1,500,000 will, it is expected, be re- 
deemed within a short time, entirely 
clearing up the note issues of the com- 
pany. 

At the special meeting of the stockhold- 
ers of the Detroit United Railways Com- 
pany 87,401 of the 125,000 shares out- 
standing were voted in favor of the prop- 
osition to sell the company’s property, 
within the five-cent zone, to the city of 
Detroit. Under the sale the city will as- 
sume the $24,900,000 bonded indebtedness 
of that part of the system which it will 
take over. The meeting was left open 
to ratify any future action on this prop- 
osition, 


Dividends. 
Term Rate Payable 
Cin. & Cov. Lt. & Trac. 
occ cccccccesccvece 1.125% April 15 


pf. 
Cin. & Cov. Lt. & Trac. 





BN. eaten tnethaowes 1.5% April 15 
Dallas Elec. 1st pf...S-A 3% April 2 
Dallas Elec. 2nd pf..S-A 2.5% April 2 
Houghton Co. Elec. 

eee S-A 62.5c May 1 
Houghton Co. Elec. 

i PS s- 75c May 1 
Ill. North. 2 Q 15% May 1 
Jacksonville Trac. pf.. QQ 1.5% May 1 
— Shore Elec. Ry. 

ee ee ee 1.5% — 
Lowell Elec. Lt. Corp... Q 2% May 1 
Mil. Elec. Ry. pf...... Q 1.25% #£zApril 30 
Pa. Lighting of. eye 1.25% April 15 
Pub. Serv. Corp. No. 

BRS err 1.25% May 1 
Pub. Serv. Corp. No. 

ct ea aaeres 1.5% May 1 
Va. Ry. i. Bak eccsce — 1.5% April 20 
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PERSONAL MENTION. 


MR. L. A. ORGAN, of Madison, 
Wis., has accepted a position with the 
American Electrical Supply Company, 
of Chicago, Ill, as its Wisconsin rep- 
resentative. 


MR. P. S. BIEGLER, associate in 
electrical engineering at the University 
of Illinois, recently assisted in the or- 
ganization of a practical course in elec- 
trical testing for mine employes at 
Harrisburg, III. 


MR. R. Y. CONKLIN, for several 
months acting manager of the Leomin- 
ster Electric Light and Power Com- 
pany, will retire from this position and 
J. I. Matthias, formerly of Burlington, 
Vt., will take his place. It is under- 
stood that Mr. Conklin has remained 
at the head of the Leominster plant 
only until a suitable man could be se- 
cured. He will return to the main of- 
fice at Boston. 


MR. A. G. SHAVER announces the 
opening of an office at 1640 Transpor- 
tation Building, Chicago, where he will 
engage in the general practice of elec- 
trical and signal engineering. He will 
make investigations, efficiency studies, 
valuations, estimates and reports oc 
existing and proposed bl 
interlocking, electric powei 
transmission lines, telep 
and traction lines. 

MR. JAMES CLARK, JR., p 
of the James Clark, Jr., tric 
pany, is one of the leadin 
a committee of the Comm: rc:a 
Louisville, Kv., which is k 
project to establish a perman: 
play of Louisville-made ; s 
city. The plan calls for a central ipods 
cated building in which derionspeer*y: 
can be made of each of the 30° lines 
manufactures represented in Louisviiic. 

MR. ADAM GSCHWINDT, vice- 
president and general manager of the 
Rockford (Ill.) Electric Company has 
been elected president of the Rockford 
Chamber of Commerce. Although the 
tendency of the times is for public util- 
ity officials to enter more fully into the 
civic affairs of their communities it is 
somewhat unusual for a central-station 
executive to be thus honored. Mr. 
Gschwindt, since becoming identified 
with the Rockford company, has taken 
an active part in all civic affairs and 
his election comes as a fitting reward 
for his untiring efforts in behalf of the 
civic as well as commercial develop- 
ment of the city. He is also chairman 
of the board of directors of the Rock- 
ford School of Engineering, a director 
of the Young Peoples’ Exposition As- 
sociation, a director of the Rockford 
Motor Club and the Boy’s Club. 

MR. GEORGE W. HILL has joined 
the staff of the Society for Electrical 








HANGES AS COMPARED WITH THE PREVIOUS WEE 


CLOSING — PRICES FOR ELECTRICAL SECURITIES ON THE —_— 


American Tel. & Tel. 
Commonwealth Edison (Chicago) 


Edison Electric Illuminating (Boston)...... 
Electric Storage Battery common (Philadelphia).. 
Electric Storage Battery preferred (Philadelphia). 


General Electric (New York) 
Kings County Electric (New York)....... 
Massachusetts Electric common (Boston).. 
Massachusetts Electric preferred (Boston). 


National Carbon common (Chicago)........ 


National Carbon preferred (Chicago).... 
New England Telephone (Boston) 


Philadelphia Electric (Philadelphia)........ 
Postal Telegraph and Cables common (New York)............eeeeeeeeeeee 75 
Postal Telegraph and Cables preferred (New York)..........+-eeeeeeeeeees 

Western Union (New York)................ 
Westinghouse common (New York)........ 
Westinghouse preferred (New York)....... 


GOW TORR) ..ccccccee 











EX- 
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Teter eT Ter Terr TT Tere Toe 1194 122 
one erethine bnew ees 138 137 
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Development. He will devote his time 
to the work of the field co-operative 
section under Mr. George B. Muldaur. 
Mr. Hill is a graduate electrical engi- 
neer, B. S. degree, of Tufts College, 
class of 1897, and has been in the elec- 
trical field continuously since his grad- 
uation. He spent three years in the 
employ of the Boston Elevated Rail- 
way, six years in the storage-battery 
sales and engineering work including 
two and a half years in charge of the 
Canadian territory of the Canadian 
General Electric Company and five 
years with the Westinghouse interests, 
part of which time he was in charge of 
the detail supply department at Boston 
and the remainder with the Westing- 
house Lamp Company. During this 
time Mr. Hill has travelled extensively 
through the United States and is well 
acquainted with the men in the electri- 
cal field so that he comes to the Soci- 
ety well equipped with the necessary 
acquaintance and experience to under- 
take his duties as a field co-operator. 


MR. PAUL B. LIEBERMANN, for- 
merly assistant chief engineer of the 
Sprague Electric Works, has joined the 
Hyatt Roller Bearing Company, as en- 
gineer of tests. Mr. Liebermann is well 
known to the electrical world. He was 
graduated from the Royal Technical 
Institute, Charlottenburg, Berlin, in 
1897, re ceiving special honorable men- 
tion for laboratory research work. He 
iullowed the German custom of serving 
as an apprentice and then entered the 
employ of the German-General Electric 
Company, railway engineering depart- 
ment, of Berlin. In 1902 he became 
identified with the Sprague Electric 
Works, having charge of the devel- 
opment of the electric dynamometer. 
He was engaged for some _ time 
in experimental work on the New 
York World, developing a dynamome- 
ter as a paper tension device for large 
newspaper presses. On completion of 
this work he became connected with 
the Electro-Dynamic Company, of Bay- 
onne, N. J. With the Hyatt Roller 
Bearing Company he will have full 
charge of all tests, both laboratory and 
field, for the purpose of determining 
the exact saving to be effected by the 
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adoption of the Hyatt roller bearing 
to all applications. 


OBITUARY. 


MR. GEORGE CUTTER, one of the 
most prominent of the early men in the 
electrical industry and well beloved by 
a host of friends and acquaintances, 
died suddenly of heart disease at Los 
Angeles, Cal., on April 6. Mr. Cutter 
was a Thomson-Houston representative 
in Chicago in 1889 and 1890, later on 
establishing a manufacturers’ agency in 
Chicago on West Adams Street. Early 
in 1890 he was one of the organizers, 
with E. E. Gilman, of the Great West- 
ern Electrical Supply Company. He 
withdrew from this organization shortly 
after its formation and set up a place 
of his own as a dealer in electrical 
specialties in the Rookery Building. 
He then established a small shop on 
the west side, joining forces with H. S 
Cutler in the construction of electrical 
specialties. In 1896 he organized the 
George Cutter Company, which later 
on made its headquarters in South 
Bend, Ind. For the last five or six 
years Mr. Cutter has not been active 
in the business, although he was vice- 
president of the George Cutter Com- 
pany at the time of his death. He re- 
moved to Chevy-Chase, Md., several 
years ago, where he built for himself a 
beautiful home. He was interested in 
many things outside of the electrical 
business, and was noted as a collector 
of -rare botanical and shell specimens. 


DR. J. MOUNT BLEYER, a prom- 
inent physician of New York City, 
died on Saturday, April 3, at his home 
785 Riverside Drive, following an ill- 
ness of several months. Dr. Bleyer 
was well known as a specialist in dis- 
eases of the nose, throat and lungs 
He maintained an elaborate electrical 
laboratory in his offices at New York 
and was one of the earliest investiga- 
tors of the use of electric current in 
surgical work. He was a prolific con- 
tributor on such topics to the techni- 
cal press many years ago. It will be 
remembered that Dr, Bleyer was one 
of the chief consultants, in 1883, as 
a member of a committee of the Medi- 
co Legal Society, to obtain the adop- 
tion of a new system of ending the 
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lives of criminals condemned to die 
in New York State. The establish- 
ment of the electric chair followed in 


1884. 
DATES AHEAD. 
Mississippi Electric Association. An- 
nual meeting, Hattiesburg, Miss., April 
12-14. Secretary, H. F. Wheeler, Hat- 
tiesburg, Miss. 


Georgia Electrical Contractors’ As- 
sociation. Annual meeting, Atlanta, 
Ga., April 15. Secretary, T. H. Me- 


Kinney, Atlanta, Ga. 

American Institute of Electrical En- 
gineers. Industrial Power meeting, 
Fort Pitt Hotel, Pittsburgh, Pa., April 
15-16. Secretary, F. L. Hutchinson, 33 
West Thirty-ninth Street, New York, 
| a A 

Iowa Section, National Electric 
Light Association. Annual convention, 
Keokuk, Iowa, April 20-22. Secretary, 
W. H. Thompson, Jr., Des Moines, 
lowa. 

American Electrochemical Society. 
Annual meeting, Hotel Chalfonte, At- 
lantic City, N. J., April 22-24. Secre- 
tary, J. W. Richards, South Bethlehem, 
Pa 


American Physical gy Bureau 
of Standards, Washington, D. C., April 
23-24. Secretary, A. D. Cole, Columbus, 
Oo 


Arkansas Association of Public Util- 
ity Operators. Annual meeting, Little 
Rock, May 11-13. Secretary, W. J. 
Tharp, Little Rock, Ark. 

Gas, Electric and Street Railway 
Association of Oklahoma. Fourth an- 
nual convention, Oklahoma City, May 


12-14. Secretary, H. V. Bozell, Nor- 
man, Okla. 

Southwestern Electrical and Gas As- 
sociation. Eleventh annual conven- 
tion, Galveston, Tex., May 19-22. Sec- 
retary, H. S. Cooper, 405 Slaughter 
Building, Dallas, Tex. 

Missouri Public Utilities Associa- 
tion. Annual convention, Steamer 
Quincy, May 27-30. Secretary, F. D. 


Beardslee, 315 North Twelfth Street, 
St. Louis, Mo. 

National Electric Light Association. 
Annual convention, San _ Francisco, 
Cal., June 7-11. Secretary, T. C. Mar- 
tin, 29 West Thirty-ninth Street, New 
York, N. Y 


Electrical Manufacturers 





The Despatch Manufacturing Com- 
pany, Minneapolis, Minn., has entered 
into an arrangement with G. H. Otto, 
late of the Commonwealth Edison 
Company, to represent its line of elec- 
tric ovens and electric heating appli- 
ances in Chicago, Ill. Mr. Otto’s head- 
quarters are at 72 West Adams Street. 


The Cutter Company, Philadelphia, 
Pa., is sending out cards briefly de- 
scribing and illustrating the I-T-E mo- 
tor-operated rheostat mechanism. This 
is a very convenient method of con- 


trolling a field rheostat from a remote 
point and permits the installation of 
the rheostat in positions most suitable 





for this purpose without cluttering up 
the back of a switchboard. 

Aladdin Lamp Corporation, 111 
Broadway, New York City, is sending 
out copies of a 12-page booklet en- 
titled “Illuminating Notes on an Iilu- 
minating Subject.” It contains a num- 
ber of attractive illustrations and 
gives an outline of the novel features 
of its product, the Vanitie portable 
electric lamp. 

Westinghouse Electric and Manu- 
facturing Company, East Pittsburgh, 
Pa., is supplying the motors for the 
Peerless Portable Power Plant outfit, 
made by the United Manufactuing 





Company, of Kansas City, Mo. They 
are made in sizes from one-fourth to 
one horsepower, and provided with a 
flexible variable-speed shaft for drill- 
ing, grinding, polishing and similar 
operations. The outfit was described 
in the ExecrricAL Review AND WESTERN 
Evectrician for February 13, 1915. 


W. R. Ostrander & Company, 22 Dey 
Street, New York City, have issued an 
illustrated booklet of fire-alarm supplies 
made by the firm in strict accordance 
with the requirements of the Depart- 
ment of Labor of New Jersey. Each 
article listed has been inspected and 
passed by an official of that depart- 
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ment. This booklet is the first of a 
series to cover the various state re- 
quirements. 

The Chelten Electric Company, 314 
Armat Street, Philadelphia, Pa., has 
issued a new bulletin covering its line 
of non-arcing inclosed fuses which are 
made from 3 to 600 amperes, 250 and 
600 volts, and complying fully with all 
National Electrical Code standards. 
Midget, automobile, instrument and 
other special fuses are also listed. 

Bridgeport Brass Company, Bridge- 
port, Conn., is sending out folders em- 
phasizing the durability and toughness 
of its Phono-Electric trolley wire and 
how these qualities serve in keeping 
down maintenance cost to a minimum 
and in maintaining schedules regard- 
less of weather effects on the over- 
head line. 

Benjamin Electric Manufacturing 
Company, 128 South Sangamon Street, 
Chicago, Ill., has issued bulletin No. 12, 
which is a condensed catalog to meet 
the demand while the company’s new 
catlog, B-21, is in preparation. The 
bulletin covers 32 pages and has a large 
number of illustrations of multiple clus- 
ters, plug sockets, receptacles and sock- 
ets, shade-holder type reflectors, fix- 
tures of various types for factory, store 
and street lighting. 

Goodman Manufacturing Company, 
Chicago, manufacturer of coal-mining 
machinery, has placed in the Mining 
Laboratory of the University of IIli- 
nois, Urbana, Iill., for demonstration 
and test purposes one of the latest 
models of its electric short-wall ma- 
chines. The machine is so installed 
that any desired load can be thrown 
on it and the power consumption 
measured. This machine is used in 
coal mines to undercut the coal face 
so that less powder is necessary in 
blasting the coal and the danger of 
mine explosions is greatly diminished. 

Smith & Hemenway Company, In- 
corporated, 153 Chamber Street, New 
York City, manufacturer of “Red Dev- 
il” tools, is conducting a prize contest 
(open to boys) for making the largest 
number of articles and designs with 
“Red Devil” glass cutters. After con- 
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ferring with many teachers of manual 
training it was found that not enough 
attention was devoted to the possibil- 
ties of glass working. The prize offer 
was made to stimulate youthful in- 
terest in this fascinating art and to 
develop inventiveness and originality 
in design as well as manual skill. 


W. N. Matthews & Brother, Incor- 
porated, St. Louis, Mo., has begun the 
distribution of what it calls a “cake” 
campaign. This cake campaign will 
consist of a complete course in sales- 
manship, referred particularly to the 
handling of electrical merchandise. The 
first pamphlet in the series entitled 
“A Friendly Message to and Expres- 
sion of Faith in the Electrical Supply 
Jobber” contains many bits of wis- 
dom, and should be read by every ele- 
ment of the industry. The company 
will be glad to make quick response 
to requests for a sample of this litera- 
ture. 

Hughes Electric Heating Company, 
215 West Schiller Street, Chicago, has 
issued an attractively illustrated and 
valuable book entitled “Electric Cook- 
ing Perfected.” This shows that elec- 
tric cooking is no longer an extrava- 
gance, having been so far developed 
through the invention of efficient and 
reliable cooking equipment as to be not 
only convenient and sanitary, but also 
moderate in cost. The booklet gives a 
description of the large assortment of 
Hughes electric stoves, ovens, ranges, 
water heaters, radiators, etc. Data on 
these appliances are included. 

DeForest Radio-Telephone and Tele- 
garph Company, 101 Park Avenue, New 
York City, has issued an interesting 
booklet entitled, “The Story of a Great 
Achievement.” It is an account of the 
invention and development of thé Aud- 
ion detector by Lee deForest and its 
use first as a wireless detector and sub- 
sequently also as a telephone amplify- 
ing relay of extraordinary power and 
sensitiveness. The use of this device 
in wire telephone service was licensed 
to the Bell system. Use of the Audion 
device is pointed out as having been 
one of the most important elements in 
— transcontinental telephony pos- 
sible. 
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Steel City Electric Company, 1207-19 
Columbus Avenue, Pittsburgh, Pa., is 
sending out large folders with illustrat- 
ed description of Marchand clamps 
for stranded wire. These are made in 
three styles: the clevis clamps, twin 
clamps, and pole clamps. Each of 
these styles employs a conical wedge 
for securing the clamping action. The 
folder describes these clamps in de- 
tail and sets forth their advantages. 
Data on each type and size are given. 
The company has also issued a folder 
giving the excellent results of four 
tests of Marchand clamps made by the 
Pittsburgh Testing Laboratory. In 
three of these tests the wire strand 
broke and in the fourth a connecting 
bolt broke, but in no case was the 
conical wedge or socket of the clamp 
damaged. 

Hotpoint Electric Heating Com- 
pany, Ontario, Cal., is completing ac- 
tive arrangements with dealers 
throughout the country for another 
annwal “Hotpoint Week,” which —~ 
year will be from May 3 to May 8, 
clusive. The special feature this in 
will be on the sale of El Grilstovo at a 
reduction of one-third from the regu- 
lar retail price. Another feature will 
be a permanent reduction in price of 
the Hotpoint iron. The company is 
this year offering exceptionally valu- 
able sales helps to central stations, 
jobbers and retail dealers in the way 
of window-display outfits, cuts for lo- 
cal advertising, folders, and: national 
advertising, the idea being to stimu- 
late-a- strong co-operative enthusiasm 
productive of large sales, mutally ad- 
vantageous to all concerned. El Gril- 
stovo, the appliance to be featured, is 
a 600-watt combined glowing-coil- and- 
reflector stove and electric grill, thus 
permitting boiling, broiling, toasting 
or frying to be carried on with two 
operations at the same time, one above 
and the other below the coils; a re- 
flecting plate is used when only one 
operation is required. The Hotpoint 
company states that up to the present 
dealers’ orders for this appliance are 
greatly in excess of corresponding or- 
ders for El Glostovo, which was the 
Hotpoint Week feature last year. 


Record of Electrical Patents. 
Issued by the United States Patent Office, March 30, 1915. 


Method of Quick Graphitiza- 
tion of Carbon Articles. J. W. Brown, as- 
signor to National Carbon Co., Cleveland, 
O. Consists in placing the articles in a 
column, applying pressure and sending an 
electric current therethrough perpendicular 
to the contact surface. 

1,133,263. Trolley-Restorer. L. T. Chris- 
man, Buffalo, N. Y., assignor. of one- 
fourth each to J. G. Wickser, E. Mayer 
and to J. Mayer. Catch horns project 
literally and upwardly on opposite sides of 
the wheel. 

1,133,264. Telephony. H. P. Clausen, as- 
signor to Western Electric Co. Intercon- 
nection of A and B operators by means 
of step-by-step switches. 

1,133,268. Process of Uniting Metal 
Bodies. L. P. Crecelius, Cleveland, O. 
Provides for heating by a pair of adjacent 
electrodes. 

,133,282. Torpedo. G. P. Helfrich, New 
York, N. Y. Electrically operated and con- 
trolled from shore through a cable. 

1,133,285. Snap Switch. C. Horn, Mill- 
bourne, Pa. Lever, cam and spring mech- 
anism for wall switch. 

Lo - Selective Signaling System. E. 
E. Kleinschmidt, New York, N. Y., assignor 
to Hall Switch & Signal Co. The local 


1,133,259. 





station is selected by reversed currents 
and signaled by direct current. 

1,133,296. Electric-Rallway System. P. 
W. Leffler; A. A. Leffler, administratrix 
of said P. W. Leffler, deceased, assignor 
to Leffler Electric System, Chicago, [Il 
Sectionalized electromagnetic tractive sys- 
tem operated at constant current and vari- 
able voltage. 

1,133,300. Apparatus for Indicating Vari- 
ations in Gauge of Insulated Wire. W. H. 
McGauley, Bridgeport, Conn. The wire 
passes between contact rollers, the lateral 
motion of one of which is amplified by 
a lever system to the gauge pointer. 

1,133,304. Ventilator. H. Maugras, Mar- 
seille, France. Includes electric fan. 

,133,307. Electrical Signal. i.» aa 
Murphy, Louisville, Ky. Double-acting 
signal system for cars passing in opposite 
directions on adjoining tracks. 

1,133,316. Transformer. A. H. Pikler, 
assignor to Crocker-Wheeler Co., Ampere, 
N. J. Special core and yoke construction. 

1,133,338. Protective Device for Busbar 
Circuits. P. Torchio and H. R. Woodrow, 
New York, N. Y. Arrangement of’ series 
ery 

1,133,346. 
Liquid Containers. E. C. 


Electric Heating Stopper for 
Webster and H. 


Gruenhagen, Oakland, Cal. Conductors 
pass through stopper "to heating elements 
on its inner side. 

1,133,347. Apparatus for Producing Elec- 
trical Heating Devices. Wiegand, 
Canal Dover, O. For removing the con- 
ductor from a supporting device and in- 
serting it in a base of plastic material. 

1,133,361. Signaling Device. J. R. Casper, 
Washington, D. Lamp and electro- 
magnetic semaphores. 

1,133,370. Electric Piano Player. P. J. 
Dreher, Toledo, O. Electromagnetic strik- 
ing and expression mechanism. 

1,133,373. Subscriber Controlled Switch- 
ing Apparatus for Telephone Exchange 
Systems. J. Erickson, assignor to First 
Trust & Savings Bank, Chicago, Ill. 
Operation of calling dial actuates line 
switch and first selector. 

1,133,378. Convertible Moving Picture 
Machine. F. W. Hochstetter, New York, 
N. Y. Can be used for photographing and 
later for projecting the pictures on screen 
by means of electric lamps. 

1,133,393. Automobile Lock. J. F. O’Brien, 
Los Angeles, Cal. For electric switch. 

1,133,403. Trolley-Line Hanger. C. H. 
Robertson, Peoria, Til. Trolley-wire 
hangers normally loose on the messenger 
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wire are arranged to grip the messenger 
upon parting of the trolley wire. 


1,133,435. Method of and Apparatus for 
Reproducing impulses. R. A. Fessenden, 
Brooklin, Mass. Detector comprises vacuum 


tube with axial heated cathode surrounded 
by tubular anode. 

1,133,441. Inductance Device for Wire- 
less Electrical Signaling. C. O. Lorentz, 
Port Arthur, Tex. Conical primary and 
secondary coils telescopically arranged for 
adjustment. 


1,133,447. Current-Rectifying System. C. 
W. Sirch, Los Angeles, Cal. Electrolytic 
type. 

1,133,448. Circuit-Closing Device. J. W. 
Smith, Youngstown, 0. Has resilient 
tongue. 

1,133,449, Multicontact Relay. H. G. 
Webster, Chicago, Il. For’ telephone 
switchboard. 

1,133,455. Interval-Demand Indicating 
Mechanism. J. W. Bard, assignor to San- 
gamo Electric Co., Springfield, Ill. Graphic 
recording meter with chart intermittently 


moved at predetermined intervals 


1,133,466. Measuring Transformer. H. 
Gewecke and C. Baeumler, assignors to 
Stemens-Schuckert Werke, G. M. B. H., 
Siemensstadt, near Berlin, Germany. Sec- 
ondary has auxiliary open turns passing 
through holes in core to permit adjust- 


ment of ratio of transformation. 


1,133,507. Apparatus for Spraying M®iten 
Metal and Other Fusible Substances. M. 
0. Schoop, assignor to Metals Coating Com- 
pany of America, Boston, Mass. Provides 
means for feeding two fusible electrodes, 
melting them by electric current and di- 
recting a stream of gas toward the elec- 
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trodes to the molten metal in a 
spray. 

1,133,508. Method of Spraying Fusible 
Substances. M. WU. Schoop, assignor to 
Metals Coating Company of America. De- 
scribes method used in above. 

1,133,524. Electric-Current Conducting 
and Distributing Means. F. A. Zika, Chi- 
cago, Ill, assignor of one-half to J. E. 
Barry. For ignition system of internal- 
combustion engine. 

1,133,525. System of Electrical Distribu- 
tion. F. A. Zika, assignor of one-half to 
J. E. Barry. For combined battery and 
magneto ignition. 

1,133,535. Outlet-Box Hanger. F. L. Cain 
and C. J. Dorff, assignors to Harvard Elec- 
tril Co., Chicago, Ill. Hanger and joist 
cleat consists of two adjustable flat strips 
with an adjustable box carrier. 

1,133,536. Side Light for Boats. I. Chase, 
assignor to Elco Co., Bayonne, N. J. In- 
candescent lamp mounted on the bottom. 

1,133,543. Vacuum Cleaner. J. J. Duffie, 
assignor to Vacuum Specialty Mfg. Co., 
San Francisco, Cal. Motor-driven. 

1,133,549. Party-Line Cutout. WwW. B. 
Francis, Prague, Okla. Telephone switch 
hook has both vertical and horizontal mo- 
tions. 

1,133,562. 
Clock. P. A. 


project 


Electric Illuminating Alarm 
Huddleston, Oklahoma, Okla. 


Electrically operated alarm closes lamp 
circuit. 
1,133,569. Fuse Clip. H. N. Muller, as- 


signor to Johns-Pratt Co., Hartford, Conn. 
Comprises a ecuducting base, spring plates, 
contact plates and conducting leaves con- 
necting the latter with the base. 

1,133,578. Electric Metal-Working Ap- 
paratus. A. F. Rietzel, and G. E. Bars- 
tow, assignors to Thomson Electric Weld- 
ing Co., Lynn, Mass. Welding machine 
fed from transformer secondary. 

1,133,579. Electric Heating Element. E. 
J. Rohne, Minneapolis, Minn.. Bare wire 


wound around and drawn completely into 
the core for protection. 
1,133,597. 


Recording Instrument. C. H. 





ELECTRICAL 











Wilson, 
New York, N. 


assignor to Wilson-Maeulen Co., 
Ze 
clock-controlled 


Electrically operated 


and indicator and re- 
corder. 
1,133,613. Incandescent Lamp-Attaching 


Implement. C. D. Buss and F. Heacock, 


Easton, Pa. Adjustable lamp-gripping 
fingers. 
1,133,628. Galvanizing Wire, Hoops, 


Sheets, and the Like. H. H. Field, Grap- 
penhall, M. Howarth, Latchford and E. A. 
Atkins, Liverpool, England. First treated 
with dilute hydrochloric acid, then elec- 
trolytically acted on in zine chloride solu- 
tion and finally passed through molten 
zinc. 

1,133,635. Art of Submarine Signaling. 
W. Hahemann and H. Hecht, Kiel, Ger- 
many. ‘Tuning fork and microphone arrange- 
ment. ° 

1,133,641. Plate for Eletrical or Secondary 
Batteries or Accumulators. E. Hancock 
and D. David, Cardiff, England. Lead-oxide 
paste includes carbohydrates, such as po- 
tatoes. 

1,133,663. 
Electric Motors. G. A. 
William Cramp & Sons Ship 
Building Co., Philadelphia, Pa. 
contactors for connecting the 
series or parallel. 

1,133,671. Method of and Apparatus for 
Arresting Electric Currents. A. R. Sharples, 
assignor to Electric Service Supplies Co., 
Philadelphia, Pa. Are following a_ high- 
potential discharge is arrested through 
earbon tetrachloride. 

1,133,675. Reversing Mechanism for Elec- 
tric Motors. H. Steinhart, assignor to firm 
of Robert Bosch, Stuttgart, Germany. 
Commutator brushgear of series motors is 
reversed. 


Distant-Control System for 
Pierce, assignor to 
& Engine 

Includes 
motors in 


1,133,687. Motor Attachment for Sewing 
Machines. G. Wesley, St. Paul, Minn. Mo- 
tor can be swung into frictional contact 


with driving wheel. 
1,133,689. Electric Burglar-Alarm System. 


J. P. Williams, New York. N. Y., assignor 
to Electric Bank Protection Co. Alarm 
associated with time-regulated bank lock. 

1,133,706. Combined Fire Extinguisher 
and Fire Alarm. C. Caselli, Brooklyn, N. Y. 
Electric alarm associated with automatic 
sprinkler. 

1,133,726. Method of and Apparatus for 
Sending Signal Impuises. A. N. Hovland, 
Christiania, Norway. A sunflower switch 
with contacts successively increasing in 
length. 

1,133,733. Portable Incandescent Lamp. 


A. McKay and M. Clausen, San Fran- 


Ww. 
Connecting cord can be reeled 


cisco, Cal. 
up in base. 

1,133,734. Railway System. B. Macfadden, 
London, England. Dlectrically operated 
ears and elevators for carrying passengers 
around different floors in a _ building. 

1,133,750. Transformer. T. Shaw, as- 
signor to American Telephone & Telegraph 
Co., New York, N. Y. Telephone trans- 
former with windings consisting of pairs 
of twisted conductors and another winding 
consisting of a single conductor, all being 
balanced. (See cut.) 

1,133,783. Controller for Lighting Circuits 
of Dynamo-Battery Equipments. G. 


Apple, assignor to Apple Electric Co. , Day- 
ton, O. Rotary switch for the lights. 
1,133,786. Multiple-Contact Relay. G. 


Babcock, assignor to F. C. Stevens, Attica, 
N. Y. For telephone switchboard. 

1,133,787. Relay Device. G. Babcock, as- 
signor to F. C. Stevens. Modification of 
above. 

1,133,796. Telephone Exchange System 
Impulse- Transmitter. J. Erickson, assignor 
to Automatic Electric Co., Chicago, Il. 
Calling dial mechanism for automatic tele- 
phone. 

1,133,806. Process of Electrically Uniting 
Metallic Members. L. S. Lachman, New 
York, N. Y. Modified form of electric spot 


welding. 

1,133,819. Railway Switching and Indi- 
cating Circuits. W. H. Reichard, assignor 
to Federal Signal Co., Albany, N. Y. Mo- 
tor-operated track switches with remote 
control and indicators. 

1,133,833. Head Support for Telephone Re- 
ceivers. C. Adams-Randall, assignor to Na- 
tional Shawmut Bank, Poston, Mass. Per- 
mits adjustment of receiver. 

1,133,834. Dynamo-Electric Machine. D. 
Balachowsky and P. Caire, Neuilly-sur- 
Seine, France. Includes auxiliary brushes 
connected to auxiliary field windings. 

1,133,920. Renewable Insulation for Rail 
Joints. L. F. Braine and B. G. Braine, as- 
signors to Rail Joint Co., New York, N. Y. 
Insulation plates arranged for endwise in- 
sertion with certain bolts in place. 

1,133,921. Interlocked Insulation for Rail 
Joints. B. G. Braine and J. G. Delfox, 
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assignors to Rail Joint Co. Sectional in- 


sulation. 

1,133,923. Telephony. S. G. Brown, Lon- 
o-, England. Telephone relay system. 

1,133,925. Selective Speed — 
Controlling Device Therefor. P Bere 
East Orange, N. J. Electric sauiine clutch. 

1,133,926. Illuminated Sign. J. Butenschon, 
Anniston, Ala. Lamps in end walls throw 
light on a diagonal reflector in the box 
which directs it against faces. 

1,133,935. Sign. A. F. Conner and G. L. 
Willett, Indianapolis, Ind., assignors to 
Thos. Cusack Co. Has pyramidal refiect- 
ing surfaces and hidden lamps. .- 

1,133,942. Barber’s Device. A. Di Salvio, 
Washington, Pa. Includes motor-driven suc- 
tion fan. 

1,133,946. Switch Box. R. P. Farrell, 
Oxnard, Cal. Side plate has lugs to receive 
laths. (See cut.) 

1,133,955. Reflector. R. D. Gray, Ridge- 
wood, N. J. Circularly arranged mirrors 
around incandescent lamp. 

1,133,963. Time-Controllied Mechanism. 
K. G. Hoover, Demopolis, Ala. Chrono- 
meter controls an electric circuit. 

1,133,967. Apparatus for Electro-Osmotic 
Processes. H. Illig and B. Schwerin, as- 
signor to Gesellschaft fur Elektro-Osmose 
M. B. H., Frankfort-on-the-Main, Ger- 
many. The cathode is locked between the 
anode and the agitating means. 

1,133,976. Cable Rack. J. Kraus, Kim- 
berly, Wis. Bars bolted together for sup- 
porting rows of insulating cleats. 

1,133,977. Electric Propulsion and Control! 
for Motor Boats. J. Lamb, Canton, Ill. Mo- 
tor-driven boats connected by cable to 
motor-driven trolley 


carriages. 
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Automatic Train-Stopping Ap- 
paratus. G. R. McQueen, Ealdwin City, 
Kans. Motor-operated throttle valve. 

1,133,990. Ignition Dynamo. C. T. Mason, 
Sumter, S. C., assignor to Sumter Electrical 
Co. Rotor is mounted between concentric 
end plates revolving between ball bearings. 

1,134,026. Speed Controller and Indicator. 
J. L. Wheeler, Napa, Cal. Regulates igni- 
tion circuit of automobiles. 

, 134,058. Ignition Apparatus for Ex- 
plosion Engines. E. L. Parris, Jr., New 
York, N. Y. Includes magneto, vibrator, 
battery and condenser. 

1,134,059. Sound-Transmitting Apparatus. 
M. E. Pearson, assignor to Universal High- 
Power Telephone Co., Seattle, Wash. Com- 
pound telephone transmitter arrangement. 

1,134,064. Fire-Alarm System. J. B. Am- 
mons, Houston, Tex., assignor of one-tenth 
to E. Ammons and one-fifteenth to O. Mc- 


1,133,987. 


Gaffey. Thermostatic circuit-closers control 
the house signals. 

1,134,071. Wigwag Flagman. J. A. Bell, 
assignor to Railway Specialties Co., Los 
Angeles, Cal. Electromagnetically oscil- 
lated crossing signal. 

Patents Expired. 
The following United States electrical 


patents expired on April 5, 1915: 


601,694. Machine for Restoring Insulated 
Wire. N. Wilson, Portland, Ore. 
601,717. Solenoid Blowout for Dispers- 


ing Arcs Formed in Breaking Electric Cir- 


cuits. S. H. Short, Cleveland, O. 

601,730. Heat Detector for Electric 
pues Systems. J. D. Gould, Brook- 
yn, N. Y. 

601,758. Electric Lantern. O. C. Prasse, 


West New Brighton, N. Y. 


601,768. Printing Telegraph System. J. 
Burry, Fort Lee, N. J. 

01,865. Telephone. T. F. Shean, De- 
troit, Mich. 

601,871. Electromagnetic Circuit-Breaker. 
G. S. Dunn, East Orange, N. 

601,992. Electric Brake Mechanism. A. 


Vanderbeck, Scammon, Kans. 





